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WO 2005/ 056509 PCT/ NL2003/ 000875 PURI FI CATI ON PROCESS
FOR LACTIDE 5 This invention relates to an inproved
process for the- purification of lactide froma crude
| acti de vapour product stream conprising at |east

WO 2005e868)9] actide, lactic acid, water and | i rnEayNL2b@s@0Ises
acid oligoners. Lactides are dineric cyclic esters of
lactic acid and are 10 internediates in the
pr epar at i EPRIFBEAITEE PREFESS| HIR RAITEREI ar wei ght  (HWY
pol yl actic acids (PLA), which are truly biodegradabl e
pol yners that can be utilised as substitutes for
non- bi odegr adabl e pol yners. The use of l|actic acid

Tam Iaﬁ;tehd@&quremh@s maguf agt uh@pﬂagrea gfc%é[%gr agdapl eche-
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purssiGRTChe Packin SHa 1 < hiln e IRk oG D B haRbr e

comprisimgurags, leglsdnpsid Beneigd,atbs-tand doiid) ogetat | yndciinegar

lactic ngggr@llllgggefsel ease devices. Lactide is nost
conveniently prepared by a two-ste

Lastires i &t | SPdepolYrtts satfas rﬁ‘%c%%%tlcﬂ 46 Fngetiee

intermatiibdes r M she f peshasati@e p>cpss YOEI higll holdtular weight

cu 0
o) iRl Kot O iy B e S PHRRLE bgtmers
that cmd:teeeptlgbﬁﬁélr as| )ﬁubﬁtlt%eﬁr fee ras- é#o%eq,raﬂalpaﬁstpolmers
The useCRSH YNBEiise 4@ LMV E%e?ti}dés' 2itan dﬁw_é/\h}néllihﬂa%tufe of a
ered as a co nent of _a vap uct. strea
biodeo Be R TSFED T SPRENG P ‘Ral  pororElTeat Foh s Y
where Tepobyrmel sat ugpdafer kmdwng i piadegradableseeteray, Gletes,

bone pl%ttegland Ul@og%%ai-l 9,35;«1:3@5 &o]ﬂ%;é’])ledLQ%aslé §ev3§39§68 162
(1954); Bhatia, U'S. 4,835,293 DeVries, U S.

LACHSE 468 (THED); SMTSMFTYY, B P&”Se 5395228 ( 1Y§IjLeP
polymeri@abhirgidepd henchi ghtimnl ecwvlk-ass weirighst:, pakytact acidacign a

feed sggﬁé}@s Piré\) @%%aggg for . usj,;r,e&a?l@el@ odgar kahﬁapolgxf@gt

_ i esse acti'des are obtal ne
(oligomegdeht iPﬂlb@facftﬂ@e é‘Flcbt HéMWTPﬁaébr i t9eesndsucdheasifafer, X

heated,| @hé£aiagi €n ﬂieﬂ@&éséx&fet o€ a%&aqbbgprmf siegm&mé@haéi&&
derlvatlvs Iactlc ac:ld 'ntheppresenc of suc

LMW-PLA 18, F145F8Ee poﬁlhl act i’ ngeide S s ufFIECPERE 1S ha vapour
producinuiteeah ar Mevdioght £ps pbtirmédy Tiee aﬁa{domolm\m@@tlon and

depolyn%trﬁ_gﬁm&lhég:é &%OQHC% t]a\i‘tdeQchz yéTPg” %@Et@f‘ et321N0ty. s,
comprises |agtide buf also the above-mentiong

1,095, %Oﬁp&m‘% és-°"9n Updr t4r Eh ot STt S angon st £ %m“df‘é? 293

(1989) capablies of U sar td, CEpatasng 1eA2) i i axgt omdheng Yeaacti,0A88, 522

(1991) W th the lactide, which results in a lower |actide
yield and an increased aC|d|tzBof the cyclic ester

Tpr odtrct thgphédh 150leputas itedehbnPotvIRgEL ¢ decifhy(EfE-FLA)
reqult@cﬁbﬁvtaﬂs Ry §abMRRGraddhieXbsBelkiront Ofs ba)ésentlal that the

lactlderse%Ecgs l?tallnsegt !asog]erftﬁg ySOJJ.r\égnE)f o Ve\c}vez.mpurngtles, such as
water, lactic acid, linear lactic acid oligomers and wolatile
derivatives of lactic acid, as in the presence of such impurities
polylactic acid of insufficiently high molecular weight is obtained.
The wvapour product stream that is produced by depolymerisation
not only comprises lactide but also the above-mentioned impurities.
In particular water and lactic acid are capable of participating in
ring-opening reactions with the lactide, which results in a lower
lactide yield and an increased acidity of the cyclic ester product.
Typically, purification of lactide may be achieved by solvent

extraction or by recrystallisation from solvent. However, both
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WO 2005/ 056509 PCT/ NL2003/ 000875 et hods are
di sadvant ageous as they utilise solvents, which
necessitates the need for facilities to store a
solvent, to purify the product therefromand to

WO 200pp@¥Ent the sol vent from escaping into RATENL2003/000875
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t he ocess stnment an oper at | ng cost
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btain a caQost - corrpet itive pr oduct. Alternativel )é
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use of d@ﬁ‘%'l)f@?flo%atf'OQntﬁ’é ME&&ﬂoﬂ 0@ [EAGWAr alSows for the
onpletely or partia condensed and subsequently fed
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IC acl water, a Side vapour fraction
vapour GERPRT S 1P RICFHEShRY ah%o@qpsm?rdﬁ?alw &&t PR FLA in

a reacte@TREi sbfgidracyi e mndidineaonddmed anacsbsehhgogr Sed
ract.i P1,,C0 r| Si

te a m%&hd%%%%dgaoollil e{xdan cP g - Teg fg trl%%tsl QP@ %@Xg@yls%%d

act raction
in thestpbam @fdtmoﬁe@t@hqurqfefemd AP aeV¢BIPaorpPPet nﬁractlon

compms'lﬁgt i de- i@ndckdngay vJa@@i‘ J G AGk dv%d@&@é@tﬁ&y dipfied ng
t he reactor. such % the |inear

LactidearodePor ity abLrt AP, FHRPHAL e g aF | Saf ) Hipear

lactic redct icdhgérersopThen stlcovepaht femitiide yomim s1ppwevaride
may be Lﬁéﬂsﬁged\ﬁ ttoh Qlc?cel ‘11&9{‘& %t@c@e | %c@ﬂ&ygb{ thtrBé oﬂ&%m

was ta| ned only wth ver}y‘ yi el ds.
of the gba-tes2 136SH | HESCLIe CREETLT JertiSR 1B Agpoar Horle
acid olﬁ@binéi‘sca{ayoﬁe ffd kactiedesacddre sachdehatache deneapolactic

acid olclglror%%gs] gg Sa(e:%ar%q_c.thgat%b 1809ﬁ/ r&e#ag erqlsgﬂ_cirl %EF?&OH to

optimisgonverrdddlpetiise lefdee@@‘wg’et-‘o ]ta!‘?élé%l‘wﬁh Wtﬂcégv‘é?nteélt
low eno%éh%@tp'rbh@éé @IﬂWCIQiPU Fls |o‘bt@h§&i Q5ed WitinCheis lﬂS'QUjﬂiéﬂs

RN R N MBI R
of lacgfties.at ghd hercdaJdbacttaclei detpvapomtrsm emrpy &ad fed to a
conventional distillation column as such or may be completely or
partially condensed prior to feeding to the column. Moreover, a
distillation column is disclosed which is mounted directly on top of
a reactor o create a single enclosed area within which both the
reaction to generate the crude lactide vapour stream, and
distillation thereof take place. It is disclosed that in the top-
mounted distillation column equilibrium is established between low-

boiling overhead components such as water and lactic acid, the
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distillation thereof take place. It is disclosed that
in the top- nounted distillation colum equilibriumis
establ i shed between | ow 40 boiling overhead conmponents
such as water and lactic acid, the 2 W 2005/ 056509
WO 2002GHH0L20 03/ 0 008 75 internediate-boil incqmammmm
] | ac nd the h| oi l4i conpanent |
lnterchgg% 3}0&% iag o) g c%@gl? thluaggl% tﬂrr%eg- t%’e heir%h bgmng
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tion"

eroc 3550 e8! SIS MR O 8 wracric
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is very fhbdcHLt Bﬁdol?etraf:%' RATAFRIAGL vt Fakind s:’rrBCﬁ efrat-
fact tyhel dBe ofsyd;mi iide wicktedanoracteh €bné enéasuafrf| Gingntilty is

s | P
dlfflc‘flgcw vi at ‘gldsgﬁg ?Mrmb?ﬁg?g%ie zb(g%e?% eqﬁtkn i dﬂld

contentprsgd SR v EntaWo RO mr@@P%MnP%Wav@wSp%c@%@lﬂaﬁ t he

tAUGkfé£atd Ospviate | aﬁﬁ i ste irkh offi ghey laBJ)fb &i}ﬁwbtagllib the
peesen? LR SUE Dt S6b0R ReoBL AL APl sonso
of lactiiporisht Bigh el ﬂl@hrhugacpureﬁam aghetréoridies laghide is

pre- puﬁfﬁfaef ah! ¥ Qegﬁlﬂeatw tcoQtlmlti hgepilagt hd eLEOMRANSBL Stile
such as e. % ter and |acti.c acid, 25 fr

componeyi sy r Lef e niﬁro&ae*flq A619 P LR ey é‘é‘%@rteﬁsriﬁqé’l g BhiP*
part oPpuUttet wolefiltcheoh@stentde. sdduss the. pragsentnd neeniticoacid,

from u{ latesd %é‘e“ ogﬁgl:c‘slacefdet he ;Rudtkcald QR.of JRchhdey

oma cru actide vapour product stream conprising
of the gackéd®dt said lactide, lactic acid, water and |inear
8{s]) aghkC p&ébéht@' igeRicn Sailatdy uge |aaC;BﬂcdﬁsHarf@lﬂr the

purlfluf)ag\%gﬁg%)iécu?c I;:r[]e ‘Ercl},'n? pg‘%r%l(%uc?acthYd dg'%BL rnerl % %ogtpeiam

¢ acl reac
comprisimigc ltpr bresss mﬁprllas’esdetrhel%lltéps agfd, (H}lt@Eeén‘ﬁgl@aﬁ%
lactic WRRAUSI RYREHS 9t & eafk 01 A:ti86t+ddce@t hAYuct stream being

produced by depolymerisation of low molecular weight polylactic acid
in a reactor, which process comprises the steps of:

{a) feeding said vapour product stream to a rectification
column having a feed inlet at the lower end of the column
and an overhead wvapour outlet at the upper end of the
column, through the said feed inlet, said column being
mounted onto the reactor such that components from the
vapour product stream liquefying within the column are

allowed to flow back intoc the reactor;
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colum having a feed inlet at the | ower end of the
columm 35 and an overhead vapour outlet at the upper
~end of the columm, through the said feed inlet, said
col um being nounted onto the reactor such that
WO 20058p38%hent s fromthe vapour product streREA/NLIoG0§E759

HReaP 5B 2005 58 c2BBPCHTRLIY 0%Fb0 1B s X by et
est apresthaasy vapowhdraphen eansigtinpeesuinainlly fofr seter,
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wat er | acti.c, gg!chd and lact.i.d t he | ower

of t RBIYE ?ngﬁnBoFF?%D?r 58??1&&16%%?%%%11&’ o
esseftciaidey apf Sigharthcdéimnd iheghdacbbd ldaig dliveaers;
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cont &insing igahdiansaldes oacdindng da)deneamy irpgetive; fir st

4 et L8710 90100 COLRIRE Sl 5014
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produckdiown EBtingt e ‘a’rm IamdPTpPaylrt:d]mr ipresemtenls @r catalyst.
Sultabié’]Q;raggﬂé:t!soq:gﬁfnn%ﬁgaéresgﬁﬂpﬁﬁ%§ §ég0é10§sa§@,we1ih xSkn

or Fe conpounds tical iIsomers are, novvn to
in theypgt faEPfi |56t | EOBRGES IILet\f"]a%t PE ddcdIamtr /Broaelqg cretal
compoum:s duclEletsheh ofi,t he dnwel zamtploﬁncac_cl d isoners or

"'EQ gE%g a1t hfgzgnggs may. b 4sed f o J.stl].e 2 Oq_lé‘é]'::]_é) na(%f -

and subsequent productlon of lactide to
lacticyjadiddapd | Rideiches axifackitderatld thveste | atigeacid isomers

or mx(t@besl atlerde} iy acng/ wedbirpat tan. prdhy@i&ﬁlof LMW PLA and
su_bseq%s? léxmérclzts %tnl % aé:i?deo%ol i C%gd]ljlclta%glg er eand

erabl Abar, -at’ tenpera ures
meso- laacrtltihe(rﬁmigetl@ﬂ 16@@79@101@%#@7 ably of 180-250C,

m&ﬁlﬁlefd%baﬁnﬁér@fsa@% 28010851 oy ted NB: a pressure

ol ymerisation. c EE conduct ed usi ng a%\%/ pressure
or 10-Yi Rk EnprehinBL AURl| AR pRhcEPHTBALELR 1 LBadripe
of 160bEIMEb| eptaXreadpUustof tIRRSIS0far anBlepseidintieéy ¢the2@bBYEC.

Howevef o%ﬂiat néeﬁbﬁ.méﬁaltagﬁ 'c%ﬁ 19@ %Hﬁﬁ&é?iy ugﬂ‘?g a\y Iilressure and

Sation of PLA I's renove
temPer%‘%Pafﬁer At PBhlJreé’s@IrfiFWgth@f ild ceadely fa |a@éev§ﬁo®¢3‘15t
these pHr@@dUEdrsstream In order to enhance the

Under the above conditions, the lactide produced by the
depolymerisation of the IMW-PLA is removed by evaporation resulting
in a crude lactide vapour product stream. In order to enhance the
said removal, it is advantagecus to apply a stream of an inert gas,
such as e.g. nitrogen or argon gas in the reactor. The said crude
lactide wvapour product stream comprises at least lactide, lactic
acid, water and linear lactic acid oligomers, such as linear lactic
acid dimers, trimers, tetramers and higher oligomers, but may also
comprise additional components, e.g. velatile lactic acid derivatives
such as pyruvic acid. The composition of the crude "lactide vapour
product stream may depend on several parameters, such as for example
the reaction temperature and pressure, the molecular weight of the

introduced IMW-PLA and the type and amount of catalyst and/or
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said renoval, it is advantageous to apply a stream of
an inert gas, such as e.g. nitrogen or argon gas in
the reactor. The said crude |actide vapour product
stream conprises at |least lactide, lactic acid, water
WO 20050365061 near | actic acid oligomers, such ®CTINLAKGO00875
lactic 35 acid diners, trinmers, tetraners and hi gher
initiatof i wower Sypheallimythy dectidhporsentadd titgngrude lactide
mapous BB e The. bammasih on ot Lo orudn
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e.g. ez-!fg ppE rat WL AN 7RE eS81Hee 1 atiRicREESH JirotBEe NSt ¥famt hay
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rESpectllmelshe range of 0-15 wt.o and the content of |I|inear

Aéélﬁcfdhﬁg agbdemd i gﬁfmsoﬂmytﬂme drodé heactbirige vabolx 20rastic¥

3 e.cr.ude | p
stream plstdj&Efch& e’grﬁaq}% r&%gglflo%gllgy ccgln%'?ll séEﬁgH pr o gc?g%
rectifigentorat edlwur i hy tthere@éeouwéﬂela‘lty ofelof PEWqﬁlgA by a

condenssélﬂfgn A3 eB; OThd WebMi Cre’%,%h.ﬂlﬁtdoﬁc rJ)H wWe1laghdds Ravimyg =at
nDspherlc b0|I|n

and ref@ﬁéc@%eﬂ’if’cefé c r’fﬁa{loont g .mﬁv%%t.g fraqrionatiss
based bactvbd@tmamgurdmlfeﬂemes Setwean | somtionesntsy el tfelaai:lve

ordexr gg el.frleggﬂtlgﬁ &T%thm I-:t:ﬂ.1 r%c%rggcfﬂhq J&ﬁbhéﬂiﬁatd@&he

refore re er ablc¥ not recede é a
said scwadeneama@ﬁret%%?tl‘Fhéc’f‘er mtacrige i prdatiRT fechid 13ct
dimers kggyn h'lahéﬁe ok fomeadd wighl astisitde ppﬂ.ﬂ’cresstofatmospherlc

pressu%{é% ! (Ia: %lélton:L?%/er efgls 260 f Eg&t 'Bgﬁaé I oPe;pi&§§§ﬂf OMyhich

nces bet ween conponent S.
boilind epatnbse awy deverof hierean gl:\yxgpat |J1aic{:§,c Ofacf‘ﬂe trimers,

tetramef](r S ngf:cpal'rhgWeagaﬁthed&fh@)onsﬁﬁsj it flﬁﬁmallg statean, such
actic acl ct nd_linea cti

as watgge HF‘@W@? 6f|::rrc§ rjea], aﬁgtﬁ %OI le’.ehtgapo natc%ﬂ; acgﬁnﬁgfﬁved
speciedl Magphets cfopresswie efrwlboutactd0 ang]l Pyrpwer afelR50C®
evapor?te%p?n%gzevg!a%/llm&a 28 bk NgHIRQE DL Scafreyes, hiwgheras

I near actic acid tripers, tetramers

The
linear m3petiol atid edEGHBorBAt S1PRST nB L3eFG=gt r 84t R
higher WAl &fhe lcactiC. aei d, chbagiqndeceand wohadntretiactgmadaent is

establ:g%r,elﬁixedt]éi eci e%e *§$Llce!%1§§ I: goﬁéﬁfg)lb%lﬁfliréﬁllh‘\ch@@'gtaﬂge

. ‘are evaporated nore easily than th
upper lemsls ofol witd | eolsoRpameEnttde SifeR F9l2bihq n%‘%ﬁ‘P"Pﬁi‘}W cbeing

enrlchﬁg % dijren syandedil @rerndl tQaRRl Spuand tiis toaveltration
gradle@’@rﬁ:g:ﬁfnimgﬁttgﬁe;g?ﬁém:Aefsz%L%tg Ocl;]vse% UELCE 1 ofhn. Thus, in the
lower end of the column the temperature is highest and the
concentration of the most volatile components, i.e. water, lactic
acid and lactide, is lowest, and in the upper end of the column the
temperature is lowest and the concentration of the most volatile
components is highest.

Most efficlent separation is achieved when at least a portion
of the first liguid lactide containing condensate fraction of the

more volatile components is refluxed, such that vapour and liguid

. fractions display a counter-flow within the column. Thus, an

officient separation is accomplished between components with a higher
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established wwth the nore volatile conponents being
enriched at the upper end of the colum and the | ess
vol ati|l e conponents being enriched at the | ower end
of the colum. Due to this concentration 30 gradient a
WO 2003/676P8r at ur e gr adi ent exists over the colREHNLZIIL0ETS n

the |ower end of the he t emper at.ur
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rt f th t Liqui AGH |
rectlflgawuclgﬁgcge.gm? " aglttg.e{s?c’ nlt %g ' goLJ,lac":‘Ltohng :ﬁpncth@'c gbf&m such

Fon of t hore vol at1 | onent
that frestiefd lredchedicin tthaesizgsbwrodndtd i di-d 1aFFiRai 6AB “be

removedd EeSH) AYiedcSAt £F -thleOyh it Bh ot B8 CalidMmBut TS Ac@it Ay
ficient se aratl nis ac og%hshed bet.ween

to the cRﬁ?ﬁSﬁ‘én{%ve\ﬁ tfra HicgfRPC FoERGtgEpg S established
such, BGH MH2003/.000875varend doapuoimentad Viibeh wreswepd of the

column 1s| egr%rl’:ltlé/d ﬂh%aﬁ@f:so@a&!i'cl l.e€qi Bnd hﬁa(ﬁ:rﬂie, Ofwhereas the
rectification is aware of sujtable conditions or

botton (APABY & FOFtLBsEALF I HOHEE (1 841 % GRAPEY oiis SpArged in
lactideStdnd@ ghhber Weddtimansed oNiqehdes. Tie dptdthilseftdeiabove

Withdragapa%ac I §9$%er Agde})%gjlq% cﬁ%{nﬁl on gradi ent of the

resen rectification colum, )
Aomﬁdatng clam tl}be POSIVERBREd | Priche TR iFHFaEIRT, COLWER 1S

nounted #GIH ONS eeehedal Pndo deskr edaptadugich El:}gt |£Cs§irﬂﬁ,@

can be .renoved fromthe oI m, at .t he posj.ti of t
encloseghiaFegytf e PrONCEST ?‘ﬁ@e”’t %He "BF e 48Rt ldljn é:r?fil %%mn A

purlfldmmfs&ntat]@t ipdRcgr ddi entconse@sngdl | shednaots Lﬂmueﬁwatg in
the J:ec %18¥§fd?le%glﬁ(rﬁp%% Eiﬂ%édo@oaéllfg&lypﬁﬁfw Qﬁ@koﬁnﬁchazhe

unm 1s enriched in water, acmg}md an actsdt on
reactomheFeas | EObbI UETPYEPGEP 1%t H8n |t t REPPORE &hd

reactic®f. tthes C@Jon]’ﬁ]rgeS sensarchedein. deactilge andEl?lth@éﬂ 371 is
requlr%%?tqﬁtqd%m%gén% qlt | 995ET elgheTﬁc?‘Cf%é#ifﬁ&ﬁﬁtoho%o!L&m can be

e upper end e colum. 15 Accordi ng
any type afhemionyerRIteALCECE FRBITY PAARYISN CBRIART Pgtveen ©

vapour wtl@qwa:m tﬂ}arzi_ﬁjﬂdsQV\/@ﬁcIﬁ% engo %hﬁ:aﬁreaﬁhﬁzﬁl such iﬂ;&ted
ose a_is _proyide 0 e

column, a%‘felr}gﬁalb]r &@ i 5%C%r1f(e§fca%luorni fclog ath ohgl\iqak&al&legcggl -

packed cendeguentss TorponEVeEsi¢nigiyefydedy dtn r@cffuéled Pressures

Prefergb%%‘t,i f%l‘r\eat L-00: SO LHPTLAT o Alrnovwes tpﬁcﬁ'édi e@utJ.'tM féﬂi“ch@ﬁéﬁ
Intdo the 20 reactor as to enabler articjpation

packing Heataghol yiferdSsE | Uh SPRAER (SGRT=Thid “*RG” ptie "Bt Feamn
llquldaén@ go Aeshiiisbedhien 1IR3 630 d3WH. Iﬁlnnraqmnge@he oliguid
hold~up U Es 1%021 A&y ﬁal:edssulrgedzrogcgéréf GRALI O (&8l UPm: GRM D&y
person is capable of applying the proper packing material for the
envisaged aim. It is preferred that the rectification is conducted
under reduced pressures.

The crude lactide vapour product stream produced in the reactor
thus enters at the lower end of the rectification column at the feed
inlet. The feed inlet is defined to be the column opening where the
column is joined to the reactor. Herein, “lower end” defines a lower
region in the column; lower end does therefore not necessarily mean

the bottom of the column but may also be a location in the vicinity

thereof.
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any type of known rectification columm allow ng
contact between the vapour and liquid fractions, such
as e.g. a tray colum or a packed 25 col um.
Preferably, the rectification colum is a packed

WO 2008@¥650m as packed col ums are nore condeﬂEﬂﬁN¥MM§§ﬂ

at reduced pressures Preferab , the t|f|c i on
Ate P nPReE B‘%\‘Elf’téﬁd%\? tRLEF Ut Gr ed™® Eﬁckcfgng%rmrferl al gh

is not 6bdieictba emhdwcecaonract Hetheerethed verour @rﬁjﬁtwn 15
establil?lii,]eq:{“cgng{]% g;g é@s%ln@léﬁyt he vIJa!tg\:” dy hekd- upq MaikcskRg,

d-up_ results in a | ower pressurg_ﬂdro
and at @berl(t‘ff‘?e? @@Tiu% thFhéols‘E‘inl Red2Pr LGRSO APabF &h

consist 8P| ¥d Gt RELOrapalacpaeKi aigl MHigeeE-dloifidng t himear lactic
I sage eferr t hat
acid ol?.%on&agﬁgu(gl%e &%l]!e 11% ﬁ{ agﬁd vﬁq_l QQ c ?Qﬁ]ﬁ%%@ Héf%‘ih@ﬂg

uced pressure

and conkactliidg vawmmmp%du@ﬁsme@eaﬁ@m%ﬂaew i3t ﬁJeO"fSeéEt &he

column 38 kBUS,BRhekacRt fﬁd&@lb@/\erﬂe@@ﬂnpf“dﬂ@err end fderdhednan
colum at_the feed .inlet. é’?’ delfglgtngtsngg@s%% 1

upper regiffe ith&Re of U b pERCh S Sst,ﬁ * U i &) oi ned Y

mean thbotdi};h@fr emtc@ﬁumi—l@melmay ‘all povere enﬂdcaiéﬁnnﬂés t&el bwemnity

thereofr el ol oy P@fe‘i% ’thEO e2Rdadees;Hheefst 6 Nek the
ecessarl nmean e bottom of the colum but my

top of Hh@FPEMA- | ocation in the vicinity 40 thereof. 6 W
FER0H056508 PEINha 000008 tish tthehuppererenud off the

column %gln;%n%% ::]:'htee l%%%d%ngs Oéondlggs%:cp eggﬁtof S Q@Edenser to

reactor over head vapour
obtain fr afitsen Liguidslzaiifsheantomingt Pﬁ@d%ssééﬁt fep¢ifiogs and

said flV%q:eF].lq&ﬁ‘ft]Ja%tﬁfé d:oﬂﬁéjlr%laa@t lc8Rdensand ﬁfadthen| oyerenerved
of the colum _ a_vapour. fractiqon js es

from theyn€ W ing SBiS ety L&)}fog %%?QE 48 &N ngr C%né?nsate'

herein ldlBeatefactkiicto azd deoki foversctOive §I@mp¢fe?d35| ﬁaFWéi%\ran

may corr\é&rlse be. carabhe; of:deteld HuRgis aﬁﬁei‘é%ﬁia[ | édbggantlally

propriate pressures, tenperatures
void of GOAFF (GBS A FSALETRTT 1 dCPPont:e %éfé? sp%achude

contair@Rf" ddefitnegeans uppentiegivonfice the tohesm; lagiper asmid
ollgomeécglesangher efcl%reefg]g E'@%%%ﬁ?félll %QIHFPJ& tihe ctoﬁBaPsto'hhe:o

but may al s ocation in the vicinity
the crudeetawfideHmmarer PrysRet et d5P; the upper end of the

160l éllmﬂ)rbﬁeﬁedt hénoda@Rerd thep callumn Rmem atwyef | pstcess

over head vapour fraction n the. .t
comprises) iﬁ’ﬁﬁtjaﬁl\%yegg?d‘?ﬁén? att |ddg 1%%9(:%%%% 2d 9 o o
such tiendenberstt ghe bEitebt & riedtf in Sthel Wéﬁ?ﬁ‘{}‘ IPB@EEF g@d removed

from tr%o%ﬁ‘aéﬁa% copdepsate:f pactiemiaand M&n&écﬂ% bbfﬂﬂrd a
ctide contai ni ng .condensat e frac:%l on r@buﬁc’t d Lore
ai

first {igHc H@%b@%nﬁon@é%‘l? | FEEPPY d ﬁa’g&?ﬁe ni'ng
purlfléi‘pnﬂﬁﬂ&at giquilier Ridtiad seontfieringd dcadessatect ffdasdon is

obtalnechallgfy c%ﬁgPﬂl%SSle!cqﬁEE deﬁ'zdaﬂgss:l.bly also lactic acid, but
essentially void of both linear lactic acid oligomers and water.
Preferably at least B0 wt.% of the water is removed in the wvapour
phase, more preferably at least 90 wt.%, even more preferably at
least 95 wt.%, most preferably at least 98 wt.%. Therefore, the
obtained first liquid lactide containing condensate fraction is
substantially purified in comparison with the crude lactide wvapour
product stream, as the said condensate fraction comprises
substantially less, or no water and less, or no linear lactic acid

oligomers.
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may conprise water and |lactic acid, but is preferably

substantially 20 void of linear lactic acid oligoners.

Thus, the first liquid lactide containing condensate

is essentially free of linear lactic acid oligoners
wO 200am85509s t herefore substantially purified menmmsg@n

to the crude | actide vapour K praoduct stream

1o a1 e -SRI EHOTE EF4 7 Ko Ch b TpF B 488t 155y
conden§OP 530S £pAH | BlekrfeDNGONST Niyagaiidn f | s18th dhetheddleast

the Wai\'/tﬁggﬁédt/r aCt I On aIﬁO%ngh hgﬂe aiacltq_fua;Stacg_Qea%t @éfﬂ Sll'l etf.ﬁe

ou phase an r enoved romt condenser
vapour apftsat A aSTOTHR TaR (PMECCTRICEBNeTISdat ol GBEaTHF 4actide

is conbbAstla ldodWbeaiacd |f(i@s@ Olflhah.dill Ilag:te_aedecﬁsta{lalﬁg acdridensate
a nor

Thu irst ctid n
£ractign B CAUE B0 AP S 30RO BP LA Salf1 3 Gaary arngLe
contaihbet icdedamnthtpo$sidilipn atapprii aind daaélr@a E’@Gt a minor amount
of lac@f‘é %@iaal Aabﬁdvgfgciﬁt)n b&atltﬁgl ddeatidaGt keiaddd lQﬁéE&OIIE&’ﬁJ.c

Preferably af |east 80 wt t%Of Lhe \Aéafte abl
acid Ollégfl’%veﬂa?eﬁf PRe FIPHRE TPHEYe O TorRE Jpcréafcégab?f/ at oy
at leds€asd :9|O «\Mof%th@Vﬁtem‘mie pefved abh ytlet vapenstplgFewt Roge

preferg%f%l (y t.q 8§ré’\'tpr(g°fe£r£ﬁryef Qr ?eagﬂ"e%s%t %y

| rS U aCtl e contal ni ng can ensat%
most Pﬁfﬁmaﬁoém s le@lﬁbs? it &t 1BFepBFaFivedti }Fﬁnﬁgr‘i’%d’n e
lactict Beifriddeehddd de MapeHpourppadse! mwireepmicasblnetsapast

60 wt. %gn}(éj\%{qéfa)&gn%{qaféggbofy a%nP s%e%D fQSt gggir?lnléyc |ﬁ§esf’er9fnly

inear Tadt
at lea@tlEgbIWEr%; @SV@WS#@%%D@@@F/ 0 20034000875 I n a

Ercg{dt%n %IIEf e’{éin%gr enhedi negduisakd séep &:}np@.@f@r | &S partial

condensing said fir ver head_ vapo
condenpa g G, LAUGRE TR VAT 1 S8 ( X NG vEll BPCatht diny75reLY
be abl@ﬂ&untieﬂérnﬁhe lsﬁi:ﬂ&bﬁeacmrdieaserlmeﬂfﬂtm#ﬁ@ \Th@omartlal)

condenlg gg Smeaarggd IEO%E‘EXS %ef ngﬂn Jé'] @h %@@5} §§'Eat1€ﬁdccﬂtmnhe@a§ tmaE(hBe

I's condensed taln afirst liquid
locatedadeursé redhtod] ﬁF%g-’eé‘éh%I‘é’ﬁ‘%?% COof PR+t i on, which results
N AAcBVEN J¥Bk € Pty f temdvé i met 1ihear dakatt iated oligomers
cont ai condensate fr ri agki ge andst
sron SEERE QHBERE BPoTaBtr e far oAl d PrAc R bene
1iquidedsentdealdoyptaiiidgotondensale |SA8EHE0N 46 BrpfegHmbr e tiuxed

into é‘i’?et l%%lé:fkgsgrr{@ﬂr@&f%l%)hlﬂaftlgi iact In(éaaﬁtéidoprlﬁfvgrrc@bhyorﬂﬂa

eas 0 IS renmmpve n \Y) Uli
hq‘“dph"é’%en‘??d:ree g ‘élfnﬁﬁll 55‘“? /:‘lé ef/‘lxén‘%IX ?98 ®
defmaasr et ettr&blryatm dieabe DHMA. %nden@@te p?rlgwer%@uyegt integ&he

column EDI(? r@t@dyzn tel &asl §chwied%ﬂt3mt Rge EL&GHING The
s re e vapour_ phase, m)re refer%%ﬂyabl
reflu?at rétl’féa’stls 6Br%\ier%’l¥/e ehies gt-Sferdil yoat 3é%lslpr ¥

betwedd (Y02 80ahd AOMmspr ebefahbyy d&waen €285 861 vit. % IRFdLX
ratio {gfefser agr% aet.g'.l gf?a%é 0910 t\ﬂsﬂte' Oéoondensed matter 5 wvolumes are
returned to the column whereas 1 volume is removed from the column.

aAdvantageously, the first liquid lactide containing condensate
fraction comprises at least 90 wt.% lactide and 0-10 wt.% lactic
acid, more preferably at least 96 wt.% lactide and 0-4 wt.% lactic
acid.

pepending on the desired purity of the lactide, the first
liquid Iactide containing condensate fraction of step d) may be
subjected to ome or more distillation steps. Said distillation steps
can be performed as is known e.g. from EP O 623 153 and EP 0 893 462
or EP 0 630 371, but any type of distillation known in the art may be
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Condenser tenperatures required for conplete or
partial condensation of |actide nay vary. One skill ed
inthe art will readily be able to determ ne suitable
condenser tenperatures. The (partial) condenser nay

wo 2e0fresspunt ed on top of the rectification CENNGIOW 004y
be 20 |ocated downstream of the rectification colum

employetn tor dévriherefpurdifantiby riisve Higeie ﬁé&Fl‘FeacFP%tadﬁﬁng
condens@td GHRRESon f rom the crude | acti de vapour pr oduct

stream_ a on of .the .fj | A

I‘Eoﬁwtpéﬁeﬁﬁﬁﬁ&g RASHTE” f FHC |D§%1 cl)is H%%efera lﬁ}g‘?é X8’
comprisientie tshepsadfurm. The "reflux ratio" is a neasure of

(bpwegaalqg ofnd 25k qli'lguﬁpndﬁéﬁifee t&aﬁa&hyﬁg’le@obdm{@aﬁze

th fl th

Lhe | FGAPH R0 ABEN ShCEoTT Tt FOLERT 15 PTotc BTG 2
to t heoktemwi«chdcandeasaipe ehtioand entheed inbyh bletwedt rmid
The reflux nI%t 'ag% \kjgeﬁ&erﬂ@ Eoﬁﬁﬁry\’%%ﬁ}tﬁ)elol’; Fglﬁgxlg a

nore prerera en 0.025 and 2, nost pre

bet vvee?ﬁceﬂ‘@)SO‘a?iﬂ‘eEd Eap@r] (Sotaetr 3t &hef 8P nERRAs © g d%f‘e
that ebitdhe condensedourabt est Gheolbutesn amel andt ar vegbur
to the ol unm. wher eas voI e d e
col um?* Ad’\}lg mgge%aé n$ Pg :%\élﬁd fngigﬁ 38 e
cont aildiangd corkdensat e fractl on conprises at Ieast 90

(ﬂc)eg%@pltslh% and 0-10 wt.% lactic acid, nore
preferably at least 96 wt. % | acti de and 0-4 wt 4
lacti e sssorscé.oaerw&eﬁa?%f éﬁaﬁtﬁeﬂd@@mréalﬁ%ﬁa@%fa“
the |aget bgeiodaheyfiatst id It(ﬂlul fbpl aﬁﬁl ¢le t@enct@lmnng

condensate fraction of step ‘é‘é{ LH ?% m the
one ord nBPECRH sTFIUAt |%c§%%rbsco B8 stiH At on

st epshotGan el perfior rethuas ksdknown e.g. from EP 0 623
153 and EP 0 893,462 4 E 30 371. bhu

of di %tqqtltglf‘ljdﬁu&% %r? gﬁoq Ij?glf%rt rrabmbtdm §a§%ﬁmﬂ5t¥@ﬁm
2005/ @cﬁ@ﬂ@slmrxtﬂﬁoahQOD&%r J@mﬂihgy@ddt eliqpmerer

( 3_:13' fyre%@nﬁd} r §£cc!rldq W rhagd i g@pcﬁﬁnt@aﬁkﬂ&l eRnsiRms aie

tion. preferred enbodinent, said one or nore
di still aPF’%FPesgtdeﬁépo‘%oﬁ’bﬂegle the steps of: 5 (i)
({©adinBgiid edtitbst v draiacibhdecsprisanni hactdokdShseus
fraction nt £l n colum, the colum having
a bottomhen‘gap%ug §lde Eﬂi “and a feed i nlet bet ween
(whimdmobbng daterm l&ﬁél‘i cfpsaewn thecasd Bhs Fartfert

FOR M- Sth ) ;auﬁ@@@ﬂ@nowéheaﬁlsw apo;mﬁdo uktetdeatcdniteitiom
condeng%% %ffﬁtchgvégbﬁgl ucgn 1&% %ufi lqlloca(lt) L d %%:%thﬁielpfn%]ésdo
referréd|@t agndsédmnd column”. This second column comprises a feed
inlet located between the top end and the bottom end of the column,
whereto the first liquid lactide containing condensate fraction is
fed. Preferably, the feed inlet is located at a distance of both the
top end and the bottom and of the column, preferably near a midpoint
of the column.

The distillation column may be any type of column known in the
art allowing contact between the vapour and liquid fractions, such as
e.g. a tray column or a packed column. Preferably, the distillation
column is a packed column as such column is more conveniently'us_ed at
reduced pressures. Preferably, the distillation column is packed with
structured packing material as to enhance contact between the vapour

and liquid and to minimlse liquid hold-up, which results in a lower
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liquid outlet; (ii)establishing - a second overhead
vapour fraction conprising lactic acid 15 and
optionally water in the top end of the colum, - a
bott om vapour fraction conprising lactide in the

wo 200fe500m end of the colum, and - a bott ONRGT/NLZE/000875

fraction bel ow the bottomv our fraction res
pressule SLPRICVERITPS FOAPTT 20 t° JEPd™HT1gohers; fe?ﬁ“?:?pfi b3 Lien

the dlrf@HPéﬂtﬂ osisedend powsgdeadtheapouin téd apbromm t bs ougj:almee of
applyll%q, head p\é% a%klgﬁtll'ta]ecterlgi Vﬁoﬁ:e@i?é/'e%gup@&écp qQyapour

B Econpri S| de through the vapour side
I@utﬂﬂ@t pEYYessendi ﬁgsb’dtltaéﬁ?rl'fl qifd ¥rHet ivh tRfodgh 2

concent R ibh %Ha@:.@iﬁ ligt estdf 1EBéd fikh hetie QUttbdiQdbg Otoriphaents
irst 1iqui

f actide containin ondens
being Fgmf‘%j&dt o"a gﬁ‘?s H 1% antdlco% ?8 81 ére%ﬁ %ﬁ‘goﬁ&é%ogﬂm
componéritsabelsecamdces] ainthe mt§°@m@fcém%rﬁ?l@ﬁﬁprﬁ@és Bhe

se condf @\%Qh?écﬁl | 1%tpo||19 Cﬂa%@:.@l@ ti\’ée elide shep an d:h'én dop hendd QEt om

t he col umm, retqQ the first q_Lwd#ctt d
column c@RCR AP n‘@‘“’c‘&ﬁﬁ%rfs%tlé’wf?%f&lf’gnc?@ogﬁn?%’d Br et 27 4bl ?Cl
and opbforeed |whietr.i sSThocatiediat kotdiost aficactdfonboehsertidally

comprlsey ggl(%’]%nhhﬁl&pfbggﬂlﬂqqlggaf %c@@l: ug@ld Wl?&@rﬁeﬁ@l Ythe

colum. The distil]lation
lattercd?el}ﬁﬁ nwmﬁé P t Jpe SdPeTHRAGMORPORACHRT e WaFR"  the

operat fhd QMAY: GRRt aet tiketsveam tdeumapoiierans theqbbtton vapour
fracti ons, such

t, I
fract1%| m P?lé(fvéar aﬁgy, l%cgctozgl S%J‘}HJ f%gctum Or fl p%‘ﬁggst

i 0N~ CcO
essentpaikedotelwmt dschidsh Eoblemably, mr@@ﬁ@@n#%ni@%ﬂtaée@ﬁ

the bo%t.?m rQAUGEA QI ESBULES get £ft8habtNe chBey§li Sddub bad 1107 the

m is packed with”  structured packing material as
purifiggti®@hance contact between the vapour and |iquid and
tﬁh@ ReBbid S&ekhed drabobd-fgactid clompessitos liantac | aidr and

optlon?,h]ey Coal(;):osl 05650190‘)391_ %&%@13lt%goggérhé%deﬁéﬂgﬁred&gﬁegvgﬁd

nnan In mnimsation of reaction t ween .
nay subhequnrcwrlemtfe@péeu BSCINCEBERE L LOTHOTEKR | 1 EiifefadnG gcid

contalﬁﬁﬂf‘@oﬁd@risatap@iawmlnt fz&rlawm%rrmaﬁﬂ@m ghabde@ondl ofethead
vapourkﬁ%ﬁ%g\éﬁsgﬁg ?mpréLse% wa%ﬁg réq‘t%r%zt%org%en%leg clzézl %tel gnpar%ial
condenest alyl irshede widtkert he ¢low lgsneiaie @or@péh@rﬁ% llﬁé%%glactlc

acid ﬁd}{dﬁﬁg@lgg 'ﬂéﬁ%oﬁODPﬁéﬂr@f)lﬁbGaC@men agel the generated

ool L0 o SPIPSRENLS. SoL08, UL o L ot
into th@Ché@nd Scelsiablisshedticrn theokiopnenefHfciehte separation
between lactic acid and lactide. The reflux ratio is preferably in
the range of 0.1-20, more preferably in the range of 0.5-15, 'most
preferably in the range of 1-10. .

The bottom vapour fraction comprising lactide is removed
through a vapour side outlet located between the bottom end and
midpoint of the second column. Preferably, the vapour side outlet is
located slightly above the boiling liquid bettom fraction, such that
essentially solely lactide is removed through the said vapour side
outlet.

preferably, a portion of the bottom liquid fraction is remowved
from the second column to prevent accumulation of linear lactic acid
oligomers in the liquid fraction.

The feed rate of the first liquid lactide containing condensate

fraction to the column and the removal rates of the second overhead
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colum which is enriched in | ow boiling conponents,
i.e. lactic acid 10 and optionally water. The liquid
bottom fraction essentially conprises |actide and
hi gh-boiling linear lactic acid oligoners, the latter
w0 2005@6599 f orned due to side-reactions occurl’iqTﬁi}Zﬁﬂwéﬂﬂ"t he
operating conditions of th cond_c whereas th
vapour 56%?%%a§8%rbo?trogct P8R g’ia{:% Lo}y arfcg otIfOttofnl guq%lg

bove
fractiof I aeki Ogih:e\lﬂelrhbh@ﬂsosirdlgaiggﬂseﬁmcpkm thagolae| yulpftantially

steady—%@atcf:t | d8afrg %eﬁé‘lblﬁ(e BihePAideennl snkocat 8t at tbheiiow

omendo the columm, generating the e

erg
for a pewjulintedsf BFOYIE LSUrdCHEat PBR. S¥h eéiec%fhdg}b‘?/egﬁ%aﬂlll
readllyV&O%&efifca@t;tﬂm.eﬁn@mtsbm deadtdcd aenevandatept i onal |y
water is re thrgoug e ead. v tLet
Iy Z%ISmiy S Ub gequeﬁ QE%D %@%ﬁt[tg Zaq'(e:on g%é%érwt% f 67
temperatudsisqand Pmtsnlée%cﬂﬁw%%rﬁempﬁrfr‘?@lr@én’éﬁﬂé‘&tsé f-li*%dtqs@ﬁble

occurreﬁ?er to'fc Hl@JJr}éaM%ﬁstt&w%eﬁ onghrey es fiendnd Vapaude f (et ton
til rise water, { he cogo%tsa r.can be a p@rrt [ aI
lead tocB?RPé’l%eF $% PEnBA WMER T OPo® 38*6%‘?% P buri
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i-praf Madeh @D LARAr 4§ Bgst AQkkd6n iager esmiRded t i @UgbntAinuous
vapour side outlet |ocated between the bottom end and
MARREL-nj dpoi nt of the second colum. Preferably, the vapour
Isi de putfcetredls empoditeed staight Hysabdeeiehe shop| | fgther
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IS renpv t hr ough the sai d vagour si de 1 id
ComPrlsé%ﬂlb%CtlﬁPeP}é?a&BFE} i Bt iR ofd + HRF t o FUi &qu
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tRen
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2005/ 05650 NL2 0 o] I.ac
TlEehe Yot ﬁ’wa%‘brour r ac? i o%g;;oﬁ:d qh ec)éﬁ‘& %thﬁ {pctdae
containfin@ctérstenazie pirefbiabliyatoasy d:mt@tlé@d s%ﬁ:ﬁjetsﬁﬁ%b%fi above

preferaﬁk'?%cﬁ@'ﬂ@éla}{: 1§£§)@C§39 atad ep@:@ﬁé’iéﬂl‘}}na@aibaﬁe 99.5 wt.%,
mal ntained in th col umm ntlnl{

Lactiden; §8oSME toCEUI I S RPRTHATA PRERPE it | &

vapour fraction and/or second liguid lactide containing condensate
fraction are preferably less than 50 meg/kg, more preferably less
than 20 meq/kg and most preferably less than 10 meg/kg. Thus, a
polymer grade lactide is obtained which is e.g. suitable for the
production of HMW-FLA.

In another embodiment, the bottom liquid fraction of the
distillation step is recycled to the reactor to optimise overall
lactide yield from a feed source. _

In & further aspect, the invention relates to a process as
disclosed above, said process further comprising the step of removing

carboxylic acid and/or hydroxyl containing compounds in any of the
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(iv), a(ﬁ}y foe! | @i NGhnas ysheises. @t aréaaddmabmﬁ epicﬂrlcﬁptﬁaﬁamy
mor a ymeri s te
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presengesﬁ{d ngtﬁﬁo%%mpﬂfﬁﬁgfﬁ@ch&pm | 58 Wpor8astsiR8 W& . Yhe
preferably at |east 9 % actt% . The anou

lacudﬁyﬂ?%lﬂ’&%nf’é?cﬁﬁ% %ﬁb’é dd i5rephdt ot?’brﬂayvgﬁog%qmd
such dsr a:(BataI Qacaidd orompeLoing Ifirgeiicnl abtaiteedcomt @inheyg of the

at fraction are preferably | ess than 50
steps ?re E% n%r(grgy)areferably less than 20 neq /k? and nost
y

%neéﬁé?l?almy pests CRANVINE neRPPREYIHhuscid 567 PhrevEFHE
contaihf€d | 88ndcunabt a.bnesdly\/\ﬁ'ﬁﬁ htlies Badhidsuidoablisingr iﬂaetlons

Obtamg%?g‘g%cl?ﬁghdqd 1‘1 a{dtl on of (‘t%ﬂo h@%%@tﬁﬁtlgn step is

Irecywitedting ting pealdicotatidsprrmuioiayefrationy@braened

yiel d,from a{cﬁ)e,ed(ls@l,lr qGe) bp aviprt:_hﬁf assemtd. §c|31$enger
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L Pt al et b BEnLoE B i 50 80 R
car bogyEorniagi ¢ amdhbenthymmdx yiitbontai Ak ngorg)ntp@@ﬁagllc

in apy; of én'a%r“hﬁ@ozﬁo%%‘ééﬁ& BCTENMZQin83/ 0ok 1887 Dy
Iactldle conprising fractions obtal ned in step (d)
(iv) pr%q;e)ntor lIeVlf:)Ele lactide comprising fracticn, ‘thereby

allowing the at least one functional moiety of the
scavenger material to selectively react with the one or
more carboxylic acid and/or hydroxyl containing compounds
optionally present in said lactide comprising fraction to
form a bond therewith;

II. separating the scavenger material with bound carboxylic
acid and/or hydroxyl containing compounds from the lactide
comprising fraction to obtain a substantially purified
lactide comprising fraction.

The latter scavenging process for removing carboxylic acid

and/or hydroxyl containing compounds such as water, lactic acid and

linear lactic acid oligomers £rom a lactide comprising fraction
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the solid scavenger material, or simply by mixing a liquid lactide
comprising fraction, such as the iactide comprising fraction obtained
in step {(d), (v} or (vi), with beads comprising the solid scavenger
material. Separation of the lactide comprising fraction and the
scavenger material can be accomplished by any conventional means such
as e.g. Filtration.

By choosing a specific functional moiety the acid scavenging
process can be fine—tuned. E.g. isocyanates react relatively fast
with hydroxyl groups, anhydrides are known to react relatively fast
with alcohol groups, epoxidised groups are particularly suitabie for
vemoval of compounds with a carboxylic acid group, etc. Preferably,

the at least one functional moiety of the scavenger material is
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at the lower end 5 of the column 4 As a consegquence, in the upper

end 7 of the column 4 a first overhead vapour fraction consisting
essentially of water, lactic acid and lactide is established, and a
high-boiling fraction consisting essentially of lactide and higher-
boiling linear lactic acid oligomers is established at the lower end
5 of the column 4. The overhead vapour fraction is removed via line 8
;nd subsequently fed to a condenser or partial condenser 9 which may

be located downstream of the rectification column 4 or may be mounted

. on top of the rectification column 4. ‘In the (partial) condenser § at

least the lactide is condensed to obtain a purified first liguid
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aistilh@wesn eidukn of 5 thapeehtiness andspresconse qaenoperaed frach
that alillg)poex;erhead vapour fraction comprising mainly lactic acid, a
bottom vapour fraction comprising mainly lactide, and a bottom liguid
fraction below the bottom vapour fraction, comprising mainly lactide
and linear lactic acid oligomers, are established. To this end,
preferably a reboiler is present, preferably at the bottom end 18 of
the column 15 (not shown). The overhead vapour fraction comprising
mainly lactic acid is removed from the distillation column 15 via
line 1% and may subsequently be fed to a condenser 2C to form a
liguid lactic acid containing condensate fraction. A portion of the
liquid lactic acid containing condensate fraction may be refluxed

back to the distillation column through line 21 to achieve optimal
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end 7 of the colum 4 a first overhead vapour fraction

consisting essentially of water, lactic acid and
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acid, lactides and lactic acid species that include linear lactic
acid oligomers and (volatile) by-products generated during the
depolymerisation of LMW-PLA were determined by HPLC. Some of the
samples were analysed by NMR. Analyses were performed according to

standard procedures known in the art.

Example 1. Molecular weight polylactic acid versus lactic acid
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between the top end 17 and the bottomend 18 of the
colum 15. In the distillation colum 15 tenperatures
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molecular weight polylactic acid. As can been seen from the free acid
content, and water content, a high molecular welght polylactic acid
can not directly, without further purification, be obtained from

crude lactide.
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Example 3. Crude lactide

Crude lactide was continuously produced in a stirred tank

reactor by feeding continuously low molecular weight poly{D,L-lactic

5 acid). The produced vapour crude lactide entered a column with a

partia

i condenser. The column was directly mounted on the reactor. At

the top of the column, after the condenser, water, lactic acid and

some lactide({s) were removed. At a lower point of the column the

liguefied crude lactide fraction was removed, This fraction was

10 analysed, The reaction mass, that was 26 kg, the temperature and the

15

pressure were kept constant during the process. In the table given

below the results of the continuously crude lactide production are

given.
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Example 4.Continuous production and rectification of crude lactide:

rectified lactide

Vaporous crude lactide was continuously produced in a falling

film evaporator by continuously feeding low molecular weight poly (L-—

lactic acid).

The catalyst used was stannous octoate and its

concentration in the reaction mixture was about 0.1 wt.%. The

produced vaporous crude lactide was directly entered into a

vectification column in which a separation was established between

the higher boiling components in crude lactide, such as the linear

dimer of lactic acid and higher oligomers of lactic acid and the

lower boiling components in crude lactide, like water, lactic acid,

lactide and volatile by-products, by refluxing a part of the top

product back to the column. on top of the column a partial

condensation was applied.
In this way three different fractions can be identified; (1) a

liguid bottom frazction that contains lactide and the oligomers of

lactic acid,

(2) a vaporous top fraction that contains most of the

water and some lactic acid and lactide, {3) a liguid top fraction,
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Mn PLA g/mol 1380 1100 1540

Mw PLA- g/mol 4170 3110 3420

Reactor °C 220 214 217

temperature

Rectified kg/h 65 67 65

lactide

Free acid meqg/k 360 365 327
g

f—lactide (incl. |wt.% B3.9 83.7 88.3

D-lactide}

Meso-lactide wt.% 13.8 12.5

Lactic acid wt.% 1.8 3.0

Lactic acid wt.% 0.5 0.7

species

Example 5. Continuous distillation of rectified lactide

pRectified lactide was continuously purified in a distillation

column having a top stream and a bottom stream. In the top stream
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Example 6. Continuous distillati

on of rectified lactide with vapour

side stream

65 kg/h rectified lactide was’ continuously purified in a

distillation column having a top stream, a liguid bottom stream and a

vapour side stream. In the top stream lactic acid and volatile lactic

acid species were concentrated, in

the bottom stream lactide and

oligomers of lactic acid were concentrated. The vapour side stream

contained lactide that is almost free of lactic acid and oligomers of
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risation of | ow _nolecul ar \NEI%]%}t .
producwfyrm A img Hhe DRRPOL BT RO 1e% moetheq 4e

polylab&ic%@fwcbﬁe these vakeiToncentyrat edriar bieptosjuco$, t he
AT? an peen seen Léo tugg free acid
these Y’ﬁfﬁt E‘?ﬁ‘cen&rﬁ Th ™ RoF &t GPar

wer ght pol ylactic acid can
not directly, W|thout further purification, be

ebtarned—frpmte Jot#A P BREER ST vepduOlsité¢ . Top
distillatioh. Feed|Bottom| stream ;tre%r]p aLacti gtgggng
W.%2.6 0 | Meso- | dofifd™wt . 6 0™ 4| 3. 02 act]i

Tactictadia - D-Ta¢tidesW|. %a-885 7 96.4 |Lacti® acid speéies
o]

la
n \ Er fa¥al
O-

Meso—lg%tiod/oel' A A “Ci§.7”e Y S IST37 Fiow kg 1167654
L-lactide (incl.

D-Lactide) wt.% 83.¢ 63.1 91.56 44.9
Tactic acid

species wt.% 0.9 1.3 0.6 4.7
Free acid meq/kg 337 157 19 1428

The lactide of the vapour side stream was polymerised to high
molecular weight polylactic acid. Some properties of the produced

polymer are given in the table below.

Mn g/mol 101,200
Mw g/mol 189,400
MWD = 1.87

Example 7. Continuous distillation of rectified lactide with vapour

side stream
67 kg/h rectified lactide was comntinuously purified in a

.25 distillation column having a top stream, a liquid bottom stream and a
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Exanpl e 6. Continuous distillation of rectified

| actide with vapour side stream 65 kg/h rectified

| acti de wascontinuously purified in a distillation

colum having a top stream a liquid bottom stream and
wo 200805686 vapour side stream In the top st rravNi2estdes?s

acid and volatile lactic acid species were

vapour Ganeestreatedn the tiwe BEIEEM At iCanrihenidecaid e lactic

acid sp%cgggrﬁt%rr% @cfndeﬁﬁ%"éufecﬁgilfj t‘@?r Eoﬂi?ﬁlCSﬂﬁé'aﬁrI lﬂ:ﬂctiﬂéeaivl@pour
e stream contained |a e is a

B L < T e R e e

contalﬁaaThﬁ&ﬁﬂﬁa3tﬁEIO%EB sdhi@&ﬁti&iéYCﬁ¥ﬁ¢d050&HQ§19I?Qﬂﬂ:ﬁ?d

ollgoms?ﬁ?l L#acftw:t d Q%'Johﬁ@tdﬁ‘gctﬂ? W@@tlldifEeEh§ﬁ£E3:t o high

ar wei pol yl actic aci The, distjllation
purificadiam hﬁagobﬁwéae%%héqfr GO p‘éi%%&ﬁjfgpﬂia’ﬂear %é? in

acid. ﬁ{edﬁisﬁﬁl@ﬁtt&n%lﬁtﬁmtv\aetpmmﬁ bervapoed pevkinde
mater17.]e L&rc?ag‘:t to en%am D rgnégcé I?J%jf_kééqy'tgehﬂlﬁugpandr hc%e

0 app red” sure was
liguidrdar &o aridinhee ttos iﬂapk}drhftléirrﬁ%r g éegldamra*i’z"/ 3P 1%e
was 4. bﬁlet 982: tRRERSHAL YRS IR TbakoUindldds Gop Thepcdizf fememhture

wer e, anal. ysed for the fr & content and
about 1Al (TR BREC Boroanerare ihE S a8 S dory

ﬂhac&iﬂteé:sr)t saumelams] Qrelra ciriad veed d%p@tﬂ dsee Tapd d gpphent
and thﬁ Lol Sr&ﬁ Sheehes sikhers tRribendiunendctduses) andd

oners of lactic acgid d I
1acthp$@diJéP%°‘fe%r n%tEFS&GFF“Hg"‘CFh‘é acfglﬁof}%%éﬁg;g?%gﬁ g% 11%

1inear"@imRGULAD mgh@htollpahgdsaoflmcamc daciBuand ol viohatile) by-
produc%%lrggh{e{i; urgn? n Q]%Jlgf;n ?i’sa&&gg% Sow Iﬁchl.%%gla\@rh%lght

colum. 15 Feed B ttom
polylaVapowcisi dueTsp th@t Fekrhidi Fesh 5Pt dANTeT rearrot

these 3%’%&' e Yika8ed O t8e 6opVBS Cctleacbiwhe . wt . % 13. 7 5. 6 7. 9
.8 L-lactide (incl. D Lactide) wt.%83.6 93.1 91.6
44.9 Lactic acid species w.%0.9 1.3 0.6 4.7 Free

aci d nmeq/ Kg 337[ 157F<k@ 1428BotTieam ||dpicde et he V2Houf
si de stredm was| polyRki Sedstadd gh nodeeul ar| weirghi

pol ylactid acidl Sone properties of the produped

i 1 i ~11.7
Tacticpebidrer arlevgitveén i A-the fabl & beljow. 28 E
Meso-Lactide wE. % 12.6 4.3 5.6 31.4
I—-lactide (incl.

D-Lactide) wt.% 83.6 93.4 94.4 54.8

Lactic acid

species wt.% 0.8 2.3 0.6 2.2
megqg/

Free acid kg 401 126 5.9 2020

The lactide of the slde vapour stream is polymerised to high
molecular weight polylactic acid. Some properties of the produced
polymer are given in the table below. The molecular weight of the
polylactic acid is determined by GPC in comparison with polystyrene

standard.
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g/ nol 101,200 Mw g/nol 189,400 MAD - 1.87 Exanple 7.
Continuous distillation of rectified lactide with
vapour side stream 67 kg/h rectified |lacti-de was
continuously purified in a 25 distillation colum

wo 2004)@¥4080 a top stream a liquid bottom st reamrLandoas7s22
WD 2005/ 056509 PCTI NL2003/ 000875 vapour side stream

Mn I'n the tdp/sbieam | acti|d0d¢f@ and vollatile lactic

acted—spet d;'ﬁnc\i\bl € COrT 2;9@?9@9‘, n the bottom stream

i
| actide an oligoners lLactic_acid were
MWD concentrated. The vapoul'§?’de stream| cont ai ned

tactide tnat was SubstantialTy free of lactic acid and

5.0l Laoners. of,,Lachic; acid and 6oukd dLtget)vy widdout

side surebecul ar wei ght polylactic acid. The distillation
690%#?ﬂnr¥@ﬁif@@&kﬁaétwﬁé st EdlivhScs Igagki Gedmat @rial in
___order tq enhange contact betweeri.the g}ag ur %@Qarﬁha'%d a
distil}atdon FoHEm (R TR iR THEFI duitdIhdt -Oug‘? e reflux
vapour lsatié Ostafphi eth 10e viap 4trehme lédp cpresd and velatdiide Apgiac
i all 0 h@eU botteal? TakkidEhend
acid S%&?%%%%%%?%?S?%tﬁ?ﬁ&%hB%Fé’ﬁ‘ C. The different
oligomextsy e MR AMEF 2 ANV GOPGIHEREST v S8° AHREIE o?‘f'tdgntS “Hhd
contairltéae%@l&{i{c@r ehdt @a@ﬁlpma?pmmm fieel attiactaciakid ant'
actide(s), an c | . . e,
onsont b SN P LS, 0 GarfBRiSae s beumbsotic
weight aldlgbaeris efidalhe cligsitiaidan (SERi ¥39) PBGEcDHMabhct s
struct&r%’dnﬁgcﬁlﬁ%i Y481 depal-yde ftioSaiH Bde Of orl twt NEd teewh arhe
wel ght - pol yl actic acid.. Du%Bt t hedvlg)ljL t_'{_l%i LYAe) P 31a1-%
vapour | 3 &pe by IPr O RTE 50 PHBEE WBF e-EOnEeNtrated 1 n the
ratio dflied wdwe 6cothemiop ReedsBot teom Afapbara sindethFoPsYaRSAH

strea T LaGt +1enBet A ik . ¥h o3 abok A 581°4.

temPer?\}busrg- ac?:\%L{ gg@mﬁ s@%n.bg 2&% 5. g%l.uél E Lgc?i.ge itré% .
The | dicifiedet - TofE3 e A 1B7eY 184 B ART i T AcTd

and thSREGIEESewd c¥mPorn®s Fudhba? LActheql/cifr emcidie(Kg 404

lactic ég%dgégeé¥%%q Tﬁg)term lactic acid species refers to the

iinear dimer and higher oligomers of lactic acid and {volatile} by-
products formed during the depolymerisation of low molecular weight
polylactic acid. Due to the volatility of the latter by-products,

these were concentrated in the top of the column.

Feed Bottom | Vapour side Top
stream stream stream stream

Lactic acid wt.% 2.2 0 o 9.0
Meso-Lactide wi.% 18.8 4.9 8.2 1.8
I-lactide
(incl. D-
Lactide) wt.% 76.7 92.0 91.0 21.5
Lactic acid
species wt.% 2.4 3.1 0 7.7
Free acid meq/kg 419 239 15.7 2135

The lactide of the side vapour stream was polymerised to high
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The lactide of the side vapour streamis polynerised
to high nolecular weight polylactic acid. Sone
properties of the produced polynmer are given in the
tabl e bel ow. The nol ecul ar wei ght of the polylactic
WO 20055é5de | S determ ned by GPC in conpari sonperiNin003/000875
pol ystyrene 25 standard. 23 WO 2005/ 056509
molecul ARG 120031 IGE8YS acl - gJIms| PAPELE68S My GFAdiTCH88B00

WD - 1,83, BXRMRAS1 Bre fNt irAeiQus ediibdit Meathomiofhe
robsmes W0 T 2t Gy YRQUE . Si- 08 SLLRAM BT KOl
polylactigcet¥d 4@ PATTHRENEY Zont I nuousy purified in A b
standarddi stillation colum having a top stream a |iquid

bottom stream and a vapour side stream In the top
streamlactic acid and_volatile_lactic acid species
Mn were congerfmelated, in tRe 48t tom stream | actide and
e oHgomer$5pfo1 actic ac| d7oymne concen{rated. The vapour
side stream contai-hed Hﬂ"*:ide that—yas substantial ly
MWD free of [actic acid an I%Soliqorrers of lactic acid

and coul'd be polynerised to high nol ecul ar weight

pol ylactic acky;Tg Qhsht | deatl £k L abbfudastpacied:
wons%éuffgu{i%glpdckﬁ Mg material 1n order to enhance
side stxmam act between the vapour and the liquid and to

ssMc i egrt heed hgutdeheddlcoprititsief puni fiedtinoaappl i ed
. ...wasS 6. The top. pressure' 2 % B dN8ri&h and
atsritlgs PSR BARRRLRr S ShouT L6 (o Pheopart g ne @
vapour &BIepetatan.e InathealsontstrsgndactReadick fRY TR Lt 1 ARE™C
- Iy vsedefiatthe i eBe akdom ostireatn 1ardde hend
acid Sp%%e%e?’g%_ corrpongrEt S sluchtzstel ag.hilec v%gbgr Jiact Ldets)
oligomegn Pt LAEEHT 34¢H Bt THE T THE Y ef M 1At | ¢ acid species
containk@f Bicsite e wid mebstafitheilarfdeni ghdachl¢ goAer ¥ of
- actic_aci oL ak idsehabyi 20t Py OdHehsud Gupeier
linear l(]ﬁ‘f‘fl’lr?ga ﬁéédodlgg%réﬁr%el??%aﬁi o% of | gwf ol %gull1 q]r)(l\é/e{%gn
purificpblon,abei BOlERE STUEC i hBOVRTUARTF I 1Y 6t PP e T at ter
aoid. TEY-@PreduciSion thRG® wes @ackedevithasedictireh@ackprdof
. the colum, Feed Bo a I de stfH@amst ream
materia{ FRATEt iR LAC PR B M P2 B 0BG e
1iquid Meéoed aébimesanthesliguid Aoddgup. FhegrefluEaretife SR nE,
was 6. thaggﬂ gggsggrg%%;gigg Q224 94d 12l tbp vapour temperature

about 128 °C. The bottom temperature was about 153 °C.

The different streams were analysed for the free acid content

and the different components such as lactic acid, lactide({s}, and

lactic acid species. The term lactic acid species refers to the

linear dimer and higher oligomers of lactic acid and (volatile} by-
products formed during the depolymerisation of low molecular weight
polylactic acid. Due to the volatility of the latter by-products,

these were concentrated in the top of the column.
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Lactic acid species wt.% 2.4 3.1 0 7.7 Free acid
meq/ kg 419 239 15.7 2135 25 The lactide of the side
vapour stream was polynerised to high 24 WO
2005/ 056509 PCT/ NL2003/ 000875 nol ecul ar wei ght

wo 2008ks0bacti ¢ acid. Sonme properties of the gpuTodRe®BH00875
pol ymer are given in the table bel ow The nol ecul ar.

wei ght of the [polylactji c Bgefld ils Beklemi h¥apdhiyr &PES in

conparison with pol ystyreigeast andarshard @/ Makr925 400
Mv g/nol 170, 800._ MAD | 9 Continyous—

Lactic @ikt illation of r®&ktsfi ed. actide wi PH vapour ‘side

Meso-Tastidam 65 Kg/h|Tegt)d i ed lidcel de| wa-eont i nuouslly

puri-fied -in—a 0—di-stiH

- A—a— eh-stH-attor—cofurm—havig—a—top
L-lactide  BRH - L7 quild bottorh stream and a vapour side -

ractidestream In the t opt st rdam83aéti c| acPH-%nd|vol &file

>

i d—swec|ex WgTe goxcentraeq, 1m thepjott o]
Lactic h{ﬁfﬂea% |I;1%’Cétl defand olilgoners of! |l actic.-a¢id were

concentrated. The vapoyr side styeam contained

Free acham de that Wasmsghaf gnti1abty fyee 1afs [a¢ticldckd and

'—'\Ilnna; |ﬂr‘f|C ar\lnl

actd—egH-gorrers—and—cout-d-dirrectty;
wi t hout further purification, be polynerised to high
Examplendd edulidr sewsieghingol yl actic acid. The distillation

éﬁéH%i’@ﬁ aRagkied cWhitda St ot He@dcPaski Iﬁg:lfﬂ@d Q\i’lltm ad N

er to enhance contact between the vap nwaS
acid scRVERAIMIaRILIT AT nTHR 8614 REAFTHITE Ford g *fie"fefl ux
powder bata le@rpphyle:datﬂé)cmté baEled teyinpr €S HCEVAREB NZ5PIARESS

was carrl?cil % 9p13\f)apeuw1tthegpv?tr %t Y esca%@ﬁtyfngl%gtéla{hehfter

mterrper ature was_about 153 ﬁ&g
30 minugep s afd CoRRARY d8d o epRe ftroeéoar?ﬁqff kgo?ﬂde *Hrid
mlnutest E@ ﬂl fayedt Sﬁemlanléve&uﬁ:h lasr kactgic iacowder to

and act Iy ies. The termlactic
obtalin &&P?j f%og E?J%easr et §Jtazcct gf@'ﬁiﬁear di mer and hi gher
oI i goners of | act| c aC| d and (volatile) by- products.
Exampld qﬁnqg:l@ugbggan Qﬁgdepol ynerisation of I ow nol ecul ar
he e at|I t\_/heqf t he

L?%ﬁ%d@rpﬁ‘iﬂuﬁﬁéd?&‘i%qu %85%"%7\%’?8 oncent T eB£ N the

purifiddopy ofe-tcheceiting. ti301la@fde through a fixed bed filled

with acid scavenging material. The acid scavenging material used was

a powder of a glycidylmethacrylate based resin. The starting material
was 600 kg lactide with a free acid content of 16.0 meq/kg. The
amount of acid scavenging material used was 5 kg (0.8 wt.%). The
temperature of the batch-wise scavenging process was kept around
120°C. After 2 hours the acid content was reduced to 13.7 meqg/kg.
After the packed bed, the free acid content of the lactide was found
to be 2.5 meg/kg.
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25 WD 2005/ 056509 PCT/ NL2003/ 000875 Feed Bottom
Vapour side stream stream stream Lactic acid wt.% 2.1
0 O Meso-Lactide wt.% 11.6 2.9 3.7 L-lactide (incl.
D Lactide) w.%83.0 94.8 96.1 Lactic acid species

% 2.3 2.4 0.2 Freetdeifd Intigfkg 382 145 13.2

Exarrpl e 10. Acid scavenging Lactide wth an acid
content of 83 neq/ kg was purified with an acid

1. %(%P&?@anoﬁattgﬁl BPrlﬁ'%féafal&nd ofc hPshigifg The erti arugRedactide

vapourWagodudt PowERin Womprakbyed dyt medhacrydiat e pasaed, r@§éf&c acid,
The, s avengl rocess was carried out at 130 C with

vater gy G §i i it @HHMSTAr t 12 T B0 HIGUL B iRe  vapour

producaCBdreamtB@ﬁn@a@rdﬂﬁé@ﬁSBﬁ tepd Dy k@ iand &f t 8fw olecular
es . to acid Il evel is | ow enough in

Suc
weisht LRSS BT e hibiF RO Bl dr Ve aES bl SIEEHRES the steps
of: aci d. 10 Exanple 11. Acid scavengl ng Lacti de produced

aceor di tQ exa ifie

rt her ur.
‘@) el e T c atifg Vta%guf:agfci’%‘écg ht oﬁ?ﬁ‘ﬁl é:of |‘55<ercfp élF?H%‘% column
W hdwvigoi da sCav@ngnhge nat ethal .‘Loil?he aﬁddosca‘heng:longmn and an

ma S
glgf/‘géd‘?ejl %Egow Lﬂteegaggd ree5|pﬁ)e dsthrifishgotumn, through
matkes i alaldvva’fé%e@bomgeﬂ,acsade wictluma fbaalmgacmdummai enhto the

of ATeg( e f d avengi ng
rraféé-%% usecgLg i ﬁ?%g?ggétg f%ﬂ“ ﬁ'ﬁg V§Rnper At BEQ fopStrean
t hel it ng @ét@GaMgpngurpm ocesslwasefept Areuhdck into the
120G, ~Rft.er 2 hours the acid content was reduced to
13.7 meq/kg. 20 After the packed bed, the free acid

(b} contetlighintieat abts dernss drournd the bbelors pediky: @Brhead
26V£:>d-urA ﬂraMtSSogr c&’x@f%@ﬁ;s écs% n‘h@&lﬂ}”&%'&?{éfm ].OEICth acid

lactide froma crude lactide vapour Pproduct stream
cott ilfiotgdat Iehstt $hPdlpurt ide ofath¢ ccdding, @ hagkerboiling

anﬁkddﬂyéﬁrcbﬁgiéﬂiﬁgﬂééééhkggﬂﬁ§S@fSfﬂé%ﬁa'qudl%95ﬁé¥Lb01llng
va our product stream being produced

SAterPSat ¢ AT I6Y CLéFPRTRCUl ar  wei _ght pol yl actic
(c) ac¢&1de|msangea@b@r sa )l £ A QGRS 6AMPELSES EPESLEPSY means

of a condenser at least the lactide to obtain a first ligquid
lactide containing condensate fraction;
(d) removing the first Iiquid lactide containing condensate

fraction.

2. A process according to claim 1, wherein step ¢) comprises partially
condensing said first overhead vapour fractien, such that at least the

water is left in the vapour phase and removed from the condenser.

3. A process according to claims 1 or 2, wherein step c¢) comprises
partially condensing said first overhead vapour fraction, such that at
least the water and a major amount of the lactic acid are left in the

vapour phase and removed from the condenser.

4. A process according to any of the preceding c¢laims, wherein said

first 1liquid lactide containing condensate fraction comprises at
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of: (a) feeding said vapour product streamto a

rectification columm having a feed inlet at the | ower

end of the colum and an overhead vapour outlet at

t he upper end of the colum, through the said feed
least P@lwt. *sdiadtéde umrd BeilAgwhouhtletbtdmt ectie pregf@ably at least
96 wt.SHCILINAL SRAPEOLLS kromdihe jyagour product stream

[ 1quefying wthin the colum are allowed to flow back

into the reactor; (b) establishing at the upper end
5. A Ploddie GRIMMiAGf kESkrpverhead MaRQUINETBELIAN wherein the

. consi sting essentially of water, lactic acid and .

first |gepide, logtddat OREALBDIRG EPRIYISaUTe EoRdhiRna of step d) is
subjechb@hdOnki BY mdFacliisen) consirsticagsessential ly of

| acti de and higher-boiling Ilinear lactic acid

oligoners ; (c) condensing fromsaid first overhead

6. A Vppeidsd raetbeniky mRanslaph &,Congerser aail€ashet her more
| actide to obtain a first liquid |actide containing

distil Ly SAERS f FABTISH; T08)STRfofitng the first 1iquid
(i) act ifdedenst attd ngiesndansate fdacldeONcortaihiRigOCB8Sdensate

according.to claim1, wherein step c) conprise ,

o PR O onaERoPng SR T ThSt e Head Foapatpnn having s

fractbo@mpmsuad tdnat attdwashdt hed wat®fed sidieft ddrdde said

vapour .phase and renoved from.the condenser. 3. A o

pr ocgj§’§%8%c§|r‘ i g% 0~ @ a‘?rﬁ’L 115t E?f\’ﬂf’er PP Rgprising a

conprsesesd pastheald yapondensileg aai dhéitst covewplieale column,

vapour f.raction,. such that. at, |east the water and.

oy o atgli Sre1 e dlacticoBbrot SRE At o TobReR Side ovtie
vapourcphas ebandene oy etkdd aml theavdndensénuid.ovklet;

. proc [hg to any of the preceding cl aimns,

(lmLerg%ﬁagg?%ﬁfﬂqnst liquid | actide containing
condensat e fraettth cowprhses atvapdir| easta@Qomt . &omprising

| acti de and 0-10 ..%lactic acid, ef erably at
east oo Metparitimerantn. GO BF Ry s
A proecess aaciestidinngvdppuanyfafcttibe proapedsngy clactbde in the

wherein the,  first liquid |actide cagntaining
condensaté)o Fg@t$%%<g?%§ eﬁp%fm?sangubjected to one or
nor e -di stiad | Bbtodm stiepsid 6.frAcpi ot eSS 1a6C otk NGott@om  vapour
claimb, erein said one or re, .distill.ation steps ,
conpri se {AEELeDs CSFPETT Y% cbd 't ha i repefFqrtic acid
| acti de cwoiitigbmeéngy; condensate fraction into a
.distillation colum, the col.umm, havin Sptto end
GEEE' L o S P 2k TeqobdSo Rty HAKLAS B0 RALOMENGn the
overhead vapour outlet;
(iv) removing bottom wvapour fraction through the vapour
side outlet;

{v) removing bottom liquid fraction at the liguid outlet.

7. A process according to claim 6, further comprising the step of {vi)
condensing the beottom wvapour fraction comprising lactide obtained in

step (iv) to obtain a second lactide containing condensate fraction.
8. A process according to claims 6 or 7, wherein the bottom wvapour

fraction and/or the second lactide containing condensate comprise at

least 99 wt. %, preferably at least 99.5 wt. %, lactide.
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bottom end and top end, the colum further conprising

a second overhead vapour outlet at the top end of the

colum, a liquid outlet at the bottomend and a

vapour side outlet |ocated between the feed inlet and
9. R PEREcTT RACGTELRY ke iy PLestabis shitngwhesetoritheovethemndliquid
fracti¥APOUI-dfagth of GQRPLESEAY-. | acticacid in the top end

of the colum, a bottom vapour fraction conprising

| actide in the bottomend of the colum, and a bottom
10. A ldr@uidsfraediamgbelowntherbonht opryanouly f1agki 0OBaid process

conprising lactide and linear lactic acid oligoners;
furthey; 9757309 ng- e c GHH@PoveE heBRI'ARGUr CRERREYIGE t RESEghand/or
hydroxihe cdﬁﬂ%ﬁh@ﬂg vepdunast | ef ; {dw) oEe”EMéngligﬂﬂd@”‘comprising
£ t.vqgg r tragtlon through the vapour side outlet; (v)
ractlpBERAtRg “60t tom 4Pqufdr f Hatti o) aPTt REHI-i qui d out !l et .

7. A process according to claim®6, further conprising
11. a tge step of vié congensi t he bottom vapour . )

© B PRABTT O COMEr i hy Pt de7olParRed Phd stBVERe) CRpPoxylic

acid obt/arn yddeeenhd doathideng orbabsufgs condensat Bactide fraction

. tiqQn. 8., A process, according to clai 6 or 7,

Obtalné%éﬁéﬁ%ePhgdbbtJgﬁfv Ebd?r(WFACE?%%I%%E7ggetﬁEﬁ%%éﬁ%d

I. | actintdetéogt anniof thendensade wonpliissegatraddast SBtained in

w9 eferably at |east .99.5 .. % l.actide, 28 9. .

A pr o[%:egés) ’ac{:lo di ng)t c?ran@rlgf W(%It¥71¥it s %’-lé?i WHEY 8P FE Y Haatertal
boteranilsiigai @t Ieact icon FsncEicyclledot ety haapagdet of . forming a
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IT.

12. A process according to claim 11, wherein the at least one
functional moiety of the solid scavenger material is selected from the
group, consisting of epoxy, amine, amide, c¢yano and anhydride

moieties.

13. A process according to any of the preceding claims, that is

conducted in a continucus manner.

14. A process according to any of the preceding claims, that is

conducted under reduced pressure.
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conprising fraction, thereby allowng the at | east one
functional noiety of the scavenger material to
selectively react with the one or nore carboxylic
acid and/or hydroxyl containing conpounds optionally

15. Aplpégéﬁﬁsiﬁc§8F@lIF%clthé‘nYco%rFgﬁngmleﬁﬁéﬁl@nctl@m%rmt@at is

conduc€eN aheddr bond duhesewnt bhe L&ng@e&@rmwﬂﬂ) tﬂﬁb%rscﬁ\fgﬁgﬁébly of

20-50 material with bound carboxylic acid and/or hydroxy
@Bﬁ?alnlng conpounds fromthe lactide conprising
fraction to obtain a substantially purified lactide
conprising fraction. 12. A process according to claim
11, wherein the at |east one functional noiety of the
solid scavenger material is selected fromthe group,
consi sting of epoxy, am ne, am de, cyano and anhydri de
noi eties. 13. A process according to any of the
preceding clains, that is conducted in a continuous
manner. 14. A process according to any of the
preceding clains, that is conducted under reduced
pressure. 29 15. A process according to any of the
preceding clains, that is conducted under pressures
in the range of 10-100 nbar, preferably of 20-50
nmbar. 30
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