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WD 2005/ 056509 PCT/ NL2003/ 000875 PURI FI CATI ON PROCESS
FOR LACTIDE 5 This invention relates to an inproved
process for the' purification of l|actide from a crude
| acti de vapour product stream conprising at

| ea
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pol yners that can be utilised as substitutes for

non- bi odegr adabl e pol yners. The use of l|actic acid
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polylactic acid of insufficiently high molecular weight is obtained.
The vapour product stream that is produced by depolymerisation
not only comprises lactide but also the above-mentioned impurities.
In particular water and lactic acld 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 Dby solvent

extraction or by recrystallisation f£rom solvent. FHowever, both
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the product therefromand to prevent the solvent from
escaping into the environnent. Hence, such steps add
significantly to the process 5 investnent and
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h& m)unte distillation colum equilibriumis
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partlally condensed prior to feedlng to the column Moreover, &
distillation column is disclosed which is mounted directly on top of
a reactor to 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 distilliation column equilibrium is established between low-

boiling overhead components such as water and lactic acid, the
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conponents, i.e. linear lactic acid oligoners; thus, a
t hree- conponent separation is attenpted. The
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produced by depolymerisation of low molecular weight polylactic acid
in a reactor, which process comprises the steps of:

(a) feeding said wvapour 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 liguetfying within the column are

allowed to flow back into the reactor;




10

i5

20

25

30

35

40
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of water, lactic acid and |actide, and at the Iomer
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tions actide produced
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saldt ygevahd zunm;nﬁd@&ntﬁgﬁatysno anglora stream of an lnert gas,
such as e.g. nitrogen or argon gas in the reacter. The sald crude
lactide vapour 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. volatile 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 weighit of the

introduced IMW-PLA and the type and amount of catalyst and/or
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4 WO 2005/ 056509 PCT/ NL2003/ 000875 initiator used.
Typically, the lactide content in the crude |actide
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ess vol a
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copecentration 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 wvolatile
components is highest.

Most efficient 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

efficient separation is accomplished between components with a higher

]




10

15

20

25

30

35

40

fractions display a counter-flow within the colum.
Thus, an 40 efficient separation is acconplished
bet ween conmponents with a higher 5 WO 2005/ 056509
? PCT/ NL2003/ 000875 and conponents with a |
WO 200¢P%#%° ity. The person skilled in the artPoéq&zI?I“ZO(}S"GO0875

rectification i f-:sui takl e.£QRdiL] |

and co@ﬁlﬁ%ﬁté Bftl‘q eas;L C:)\ | sﬁ?%%ltlﬁg' slglil%ds_%ondi {5 f{%)%?% i %ﬁ aJdhce Ret

of restirfacghtdrorisaradarannér STHG8ePOr G Bpt i 1 s€° t FPARHBY 8°

estab%?%ﬁ%%é?ﬂh@nsafé.e@né&ﬂ%@ﬂﬁefﬁléagtﬁﬂlggtﬁﬁﬂwamﬁ mfnielrein oxrder

l Xoly nds is present .in the rectification colum
to optgméPetidec A0 SpBETG8Red in the col umm such, that

& agt dmsnertdiohegrddieat dekithed cprpgnds | ie Ryespaktirgdne

,£an, be renmved t GQY 1 % €y i i

reot s 8 G T Ao P L6 e b onent | masnt L on. the”
that EomTents athoiehge adh ent 994 788t BRIAShed® 10 SGCHI 9 hat? P°
remov%:g ?5% e[{iée@glﬁ@ﬁ@grtﬁer @etaimnlabf tthe spperuehet ofctheding
_ Is. enriched jn water | C Is I |

to thehpfesatt ﬁ%"erﬁ&t’i}br#\l/eapc@m: e%}rg%? %’%ng%{d ltg ﬁgn?gom%%tagggshed
such, Oknéhete®o| ovarhesd enepohedidartidmctt debanegPHgnedd of the

corum 364 | &2 86h0a 0L OuELS. 1TResd aglicdanbr asting, | $hereas the
drawn at the upper end of the colum. 15 Accordi ng
bottot ovatkat ARAHEPBMT dAPALPEN FRF cut iF6R Corliim*§ hEeiee =0

lactigé)ugﬁc?fizmetaﬁ :1E§ticDVWiderbdi@cb’tﬁeﬁ:st hehe eastigrdes dchctivat is
‘ single enclosed acea is_provided wherein both the
withdpayy Pdethft 61888%95‘% Sﬁdt%epﬁ?ll’i’m%éati on take place. As a
QRRSEedLIRNC ey cuTEpohETHIS Lhh quekil ngrackitigpgion  column - is
mountiregawliﬁlko‘%g%oﬂoﬁ&l ugty asg-Al {ipwed: 4-ecdi seed | yhid ow baskie
nt o e . reactor as to epable re-partici atd' og.in
encloth@ aesrol VAERI¥AEFRNREEAR PBH} tll}ﬁ:’usl,ac%depugjéoe S Ehng ™
purifi@gaﬁcgl. t?ﬁ@f@iabﬁd. hFldEPc&@aGeﬁ:kl icsmparequk r efquedying in
rove | actide vyield. Ctif.i i I b
the SaMULTYREGT VO FEotTTERt | o Lol ol ouy g aRobene
reactedNtact tbet wewriet hee-ReapoaiPaia? | i Gui d¢r a&%%g%‘?ﬁss&&hon

react%?relfe'e'lg'[as?yﬁé?gyhmggl y*{ﬂ'bfaﬁr a8l dl@ckafiscﬂsﬁb@@lﬁmp ¢ 630 371 is
. bl y, e rectification colum..is.a

cequioiuRh G L ACRE ! UL o i E R e b g e
any @fpel eduReslrpressutiestioPr eflenabhlioving ewderti belfiesn *he

colugm. i s .packed..wi.t h uctu i . ;
oo SREHEL AR ALSHESS pecti gy ors o e
colutni. qirdfarplye Frhi e TEpREIOP q 6P H Hold- ﬁpPaRf%cg HOosRy @
packetg\t;:?cb!t&%bg a%@ Wr_?_h%nﬁk@ll&rdrﬁﬂiyi msad| awerrepness upeehueps -
. ol um., e .ski person._l C
prefeggBlyi ng Fhe Proper® paeki %Ogmnmﬁt er’ apa#%ﬁ ?ﬁéﬂl ©sBhuctures
packi@nViraageithlaiim otder sopeaharaeedorhrtt PREVGRBCIHPI EARIYNn and

. __is conpducted . upnder,kte S eSv ik —
s LS 000 colnd passipessilie prutms, | e

e rhas gt SOl S SAT SO, | B, AR e
pers&%ﬂignbéyébl@eofeﬁ@biyiﬁbetheTﬁMngeeﬂatkﬂmm makedefli rieg the
envigéggaeaag? f@'%ﬁ”bé@%%@%&ﬁ gﬁy%r%héhf%ctification is conducted
under reduced pressures.

The crude lactide wapour 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 ceclumn; lower end does therefore not necessarily mean
the bottom of the celumn but may also be a iocation in the vicinity

thereof.
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colum is joined to the reactor. Herein, "lower end"
defines a lower region in the colum; |ower end does
therefore not necessarily nean the bottom of the

um but may al so be a |ocation in the yi.Glnhi
wo iRuiEls 6 Fob 3008/ 056200 Par! NL20031 0odHy LR ifpd?
%ﬁa%r Okntihe: Q@bg&lumhhel d.henenaiaobs tite columm that
ot connected to the react t a
is nOW&B@I@ﬁC’fﬁdaéPl Bif reactYr aBl FEHd Og%ﬁqsqagtyr# Jué:sgg%?{ F‘ ds
establ@bn¥@tRhsibatid esawitdadngd dfastiate, lacd ap:a_ci kad| b@g@}lae,
and at’cd:ﬁf tSL?\}W%S SQ uam, Vc%@&#ﬁ‘i Jr\%‘ﬁBthfﬂa%@&i ahy 'e%B@Qll%hed

sentra | actide and hi gher-b l;r;ar
considtingaessactiadly aef dlwa@lenéﬁe h{ﬁ%@rsk?ﬂlé*a |1ﬁn%ﬁ+’e qric

acid cyff'll Lnd& .CBRANALIE 1084 def Qﬁén dYitngiliand eamﬂ:ﬂel ¢f nigtermining
appropriate pressure

S, eratures f St o
ardt coBia 1 BBFA5 TR SR PR I ORE e Tor e fe Apme i

r ei n,
columEngs sebbpesh amchugperticegi ohetaint heumﬁrum@d”uﬁﬁéﬁfﬂeén@n

does ther for | draentomeebsthe 1
upperczbqg&ﬁﬂ Jbut rm gﬁ&sno gfesls%% ﬂ’oésotﬂgm raCn s v

l ocation in the vi.ci

mean tHeerepfof H@%@@i"m‘np?@? 8pE PO PR dﬁﬁ%?loé’ndno?net %éca.m.ty

there&O) Lﬂﬁ@e%@r atorbherai9p ofe thpecobitmus Ehonu¢lhvenf issat the
over head vapour fraction in the upper end of the

top ofoi@nfRCHH™-east the |actide i s condensed by means of a
(EQBﬂetErﬁeerfltet diverbddchivapanf |fp:g@tj,qnqgmdtqea@pp% end of the

Tum§ O & @gugorh%%%@é %sf [BEHLQR BRtn&alsdoti éSchridvequézd to
CO”I“‘P%% ai'ning condensate fraction is re
obtaifr emftthet c bl gL lS&lteP@f | PR PHRA FIRERFHE %ﬁ%t gf?ﬂ ng

said G9pgdensal.es 1hafiekn caﬂn’&ﬁ_nﬁﬁé etdr@@dnbotastrmectdd iied remwed
|'acti de, conp rlse | act i dq £lendld
from |4t |Ct91‘é‘3‘?7d 1§55réf‘ wacs?u Xt g%t[?%a Fﬁgv@gvoﬁn
herelﬁf al$cﬂ&ﬁfeka®d i @i deohfg@ﬁeiﬂectﬂiﬁuscmmésﬁ rstctide and
ma ggisd |b1%_9g£d§n Cl%@t@bnécﬂgi Cgﬁgeﬁ%ﬁz@xbﬁa}ﬂsﬁ%ﬁbdsﬁdtyally
Y CTO}“ i near act| c acid net[]i}s g S ch{-e_"fang§de
void ofbsizase] éﬁﬁﬂ%@ew.@&gma% S lﬁfﬁth LA
contalﬁgﬁd} deovapRufe predusiest Ya8am flrlaea ofr efieeped lacm.c acid
ollgolgxgi:fqldl rqs;%scg’%{g%ﬁg%re sutblgg x?tbi%\if PLRLES 3y 2P EONMNiSEes to

si'ng sal rst” overhead vapour
the drodetlaonide swehut awedyet €488t he water is left in the

?/grgg;ér ) gm@:r@@d e&%ﬁ@yﬁﬁlt fE@é’ﬁ t be candensersboand matocess

actide is, cond to Qb S
compyiisgai BRI tdGL | ¥eC %‘H%?Péf‘hgf o gogaEnsa etrﬁ%%%:?‘f goh£ ractign,
such MREE aPpUldabtethd mastr IJlSqD,Bﬁt | Ja[:ttfng{evmqlf:aptpﬁsreg and removed

ndensate fragti bt ained MR JHn)deﬁ@JHJFchM’@m a
from Itg‘ Et Fe eegﬁ p%%ﬂ %F le% actic acid,

firsteskent dallkgtids dccmftabew |qqu€e?5%t§ctﬁr8053ccf“d orgondr §9°°
purlﬁsﬁr \é\%g%gd Jl.lr?;{utgﬁzrl?*&kjédélt cbﬁtafmﬁ@ wbm?ms?fcet h]fe:awat@rr is
Obta’rpé’és?lajg@ymfo%rl@\}@%a]?ﬁ?r ed?ore e St)ﬁq‘g’ﬁgté)l F’egé?gs%aéid'/but
esseffistlipr ebid abf ybath | tasterogankioy aq:ﬁﬂer(élfl@'p]éerst h%ncéswater
PreferatbfaL Sg iea{ssut dol Qi g Lactide,cent asni-agveandansiat evapour
phase, more preferably at least 90 wt.%, even more preferably at
least 95 wt.%, most preferably at least 98 wt.%. Therefore, the
obtained first 1liguid lactide containing condensate fraction 1is
substantially purified in comparison with the crude lactide vapour
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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substantially purified in conparison with the crude
| actide vapour product stream as the sai d condensate
fraction conprises substantially |ess, no wat er

and less, or no linear lactic acid oI| o
WO 2005855856509 PCT/ NL2003/ 000875 in a nor egp@@‘rméw”
g%”ﬁgg]'ﬂg&m 2@ gr% el G RIRIHi Ses: HANY i a&ﬂ@tlses partially

*Sar rst overhead vapour fracti gé
condemlaarug atalbe g4 st t peeiaEer VERY  a TR P andlift GF Tt RS 25T
ihe dAGH GnacCid @rer! g{-@uﬂbﬂ dfh&hevapourc e agnd leé‘cmmdthe
1Tom the condenser d agtide S
Vapouéoﬁ%ee?ﬁ?séadt%e“@ﬁﬁg TR gl rs?ton Sﬁf:d ?ﬂ ctide cgnitg?n]iar%lde
is caprRdsasaie ob&aaataomrsmamlﬁeéaw@eu FoapRigEd Ropdensate

urifi 18 f I i [ [
:Eract?llpgbt O%hc%%%%llts' %ﬁj ﬁ%agé&; dee @fﬁ@éd‘lcﬂgsﬁoﬂdﬁﬁléalteﬁztlde

ctide and a nm.n
contdiatty cccméiﬁésa%%lfd?aﬁ“ﬁﬁé‘t CORO S R Je%%téﬁ?l %Ifncf m%r gfmennt
of 1ddiReadcilsacthta i@ﬁbﬁjld'ﬂ bgﬂ@ESsembety a\md.daofm]p,@ﬁar lactic

amount of | actic aci d Pr
acid o7l iPRRE Nt &a%ﬁg P a?rﬁaggégo%glra%tt gggﬂdng’?é@ferébly
at 194ef @oablys atf Itévastwage)r ks %ﬁm@‘o@n NRoret pY&FBEaBRgS Gt more

pref%;a%?.grgtglfgasoo 90”¥9§t°ép%$£§fn@ﬂleyp§éféraa§§r 98 Mhas 95 wt.3,

st 50 wt. %
most reseeeb i afthée%%p@ﬁrw’bh“asg%eo FE?}Sr CeLfrelgcif ;ﬁlag’t: iaosft the

1act 80 M 4% s VieknoiBs eirprek evatohy ﬂtasleeam@re?@)xﬂﬁea%blg(ga; neast
60 Wg?o ,Fégggtergcg%a\%tr\ég/a 1%% t least. 8% W % 1mst peef erabiyaply

denser tenperatures required for
at 16ompbeter .6, past irakfexdidetis deprdh Of "Fatt i dg may vary.

O&%né&selredtb‘q é:.h;‘ﬁ:u@éé Wddhif@adidey Remghite tor partial

termne swtab e conden t
Cond(ep%r?rttlpal 9f lgshtdhdey Yy - e o £ iep afPSpiaa veadity

be a‘i:f@@“ﬁfﬁ'&@ielr@mn@%ﬂﬂfﬁbm amylelyeer z@mp@m@gsdomt (Pagkial)
condgjé%%algla{z ﬁ%t :mifo:\%g é& Phc &d WL Qe@f%rcaggorgfcﬁ)[{ﬁzhrﬁr&ﬂ May be

I'c acl oners fromthe
1ocatte<wcb@wha’crtaa@eGﬁaﬁmjﬁeﬁ?%ﬁé?l%% F%giﬁn ‘a portion of the

f on SEr?éefr ;&B' ka?&tebégy GRRbad NhBgl bondensatie hrattdiloporers
Iromr ah@ FTUEE éaq{:égguy%gog;?r H%cgvuctchgrefa%l ugnpcfx Then" 5:Lef‘dhgxflrst
1iguéandensakecostaiat og nechdbagk et ér@ﬁ@@opanﬁr%rﬁ@}[ Fefluxed

def i a f. th
into ll,g% re%tfmuxeg?l?int geftJﬁ& &%%idd’ng. tta %elagw dafccmdemsat eof a

liquidndendrarett] b FEHEVEE PROM 1 %80|C°ﬁlﬁmn 'ﬁqs reflpf (3P *o

deflnr@léei'fe?s '%lepkgfﬁf ¥ ynbetieen chnOdnseick 5lowored luxed 1nto the
era bet ween .0, 0

e 0 T SRR 02y BB bl

resiratraafiot He corefensely metveens GQLufds ate ™R uPTdy 2Pty

betwe%fnt he, §5°' hefgas %eﬁ@lalel[? }be&wlé@ﬂDUe@E: famomith@ reflux
vant’ ageous the fi

t ui
ratmmfal%lﬁr‘?gméoﬁd%nsﬁ?aet ¥ adtFor® %% T gggga%lalcgéggotqméﬂgs e
retWned0 {@G;hbd@om Qrdifbawt 1 %dlact iic rewdwed Apere the column.

Prajgf'\?agj% é/oustly,e%ﬁé 3?"5:5‘9‘ 11/&.11%01:159@1&”d:ogtélﬁlﬂﬁlg%tondensate
fraction comprises at least 20 wt.% lactide and 0-10 wt.% lactic
acid, more preferably at least 96 wt.% lactide and 0~4 wt.% lactic
acid.

Depending on the desired purity of the 1lactide, the first
liquid lactide containing condensate fraction of step d) may be
subjected to one oxr more distillation steps. Said distillation steps
can be performed as is known e.d. from EP 0 623 153 and EP 0 893 462
or EP 0 630 371, but any type of distillatiocn known in the art may be
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35 acid. Depending on the desired purity of the
lactide, the first liquid |actide containing
condensate fraction of step d) may be subjected to

one or nore distillation steps. Said dist] [
WO 2685802 can be perforned as is known e.g. ‘%‘#116@#2@%%808553
153 and EP 0 893 462 40 or 0 27 L, RUbe AaR¥ntYRE 0
employsfd dvat FRFEIG NP 191}18 tﬁgl%écrtﬁﬁqglﬁ be 8 WO K
conder2d@5/ £565Q0n PCT/ NL2003/ 000875 enpl oyed to further

BUT LTy, die 47 shobluld bactidle comiaidiag:: Tondensatep:
Fagt¥on A a preferred enbodi nent, said one or nore
compriBestthé | HtepencEt eps conprise the steps of: 5 (i)
;(?Zé%e_@g#@cnett%g; sﬁﬂ;?qF}jdzﬁﬁactjadrimmtaiﬁ;ﬂmgigon@ﬁﬁgmé@e
i | i stil, : t CRLU Raviiy o
a bot tIR%ERE® Oaatoolpg%é%%jt&%g a ¥eed il et betvveenﬂﬂﬂ,Ci
said hottrom end awd at Gpp ednd, aRfed cHRIMA A BT thREween sas

conpri sj d . gyerheadny apauhin Ofi i@k r atontdrésiop &
end of S%%%O%Oe%grag%nt g [ ?ui d

oytlet at the botio
end andsecopdpAEThAY e R ePuFloe::Jcat%d %éet ween ?%dte &ee%he
inl et apghddae al iguiid eutlet jat(ichg gsttabii shd mpd 2 Fapour
second over he apour . fraction comsisidg {@Gk CaCi ehe
15 and %‘?oﬁ%fdﬁe& vvaotcéarte%ingtgﬁg top end of the col um,
- a bot tomiviapeuretfiracti on conprising lactide in the
b% nd he columm, and - a bottomliquid

ndsof
f(ra %’%%% gaﬁqow t he bottom vapour fraction, 'Congéé%cn%cid
(TS

| act + deaasekdridneagrHeadt TaPCE € ST GoOfErs - 209 11T

r enovi ggds%%qapyyegﬂ,laeaﬂ Mvapeelrcchr aet iodntitdhroodigin t he
over head- vapour outlet; (iv)renovi n_gr.botto VaRAUr. o ihe
fracti on ComseRsigOractitaettFy otfJRT I EHE vapour si de

out | et ;o6 ¥m IERDYE "Ghebeb @i, | beui d fraction through

the liquid outlet. 25 For further rificati t ;
first la gateon deertd LEEREAPPALY EBRdeTIe Rt e Trakt ?%ncmn
is fed d@pa: dirst i héw@ideonnd alivem lhet e mcall solioPBEETr ed
to as "second colum". Thi C colAlon. GRNPFH SASH A the
f edd’ irﬂe@f’v}r&:a?%cﬁngetoﬁéﬁeﬁe%gﬁ end and the bottom
end of theocothead, vapshsr ettdethe first liquid |actide

contai.ni ng condensalHolicaeti@nohScapfietng Prefiédabtlygough
t 13)?812%&%% et is |o§,’§t ed Aat.a di stance of both the
top end and"®HEPEBE tDMCaRd 'S5t he col unm, pref er abl

NeAr At HRObattorof itde Cobunivn Theoudbsthd agRh cutlet.

C%kgn?ué%ﬁ@rb%n§@¥iééﬂlgnoﬁhgOkyfgi knoyagi NaédiRle containing
condensate fraction is fed to a distillation column, herein also
referred to as “second column”. This second column comprises a feed
inlet located between the top end and the bottom ead of the column,
whereto the first liquid lactide containing condensate fraction is
fed. Preferably, the feed inlet is iocated at a distance of both the
top end and the bottom and of the column, preferably near a midpoint
cf the column.

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

and liguid and to minimise liguid hold-up, which results in a lower
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art allow ng contact between the vapour and liquid
fractions, such as 35 e.g. a tray colum or a packed
colum. Preferably, the distillation colum is a
packed col unm as such colum is nore conveni ent

used
WO 2086/0565@duced pressures. Preferably, the drpﬁTr’ergQ%B?’?%

colum is pa t | @Idrf’ik) @@e
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compoasﬁ’adolhaﬁhedemmltchefﬂ R [Eaf B HOmN R Siipd h%n%%lumlaer Tyt

seconh rké%ﬁ%%d'GaﬂJﬁ% top-iend of dfrepcodreaninaned the end of the

I'i ng  components._bej N enri ched at, the 10N 4
colm@ndhb@h tife SBBTERA. MY PPhe ! 38813%d1e0\9/5er Head \l/g%%llfr e

and fdﬁ%&bhéﬁly Sw@BeﬁblIﬂhbedliquﬂﬁhebbthmendrgﬁtqqme eEpPRR LY
compﬁgge? %eéigga i&énﬂl Ubdffﬁhg %ﬁﬁeag §&HH¥%”§BL§aoﬂlgSmers, the

a

opti on water. The i 83: om .
lattdr abtimen Geseant i di¢y toc ofAski-§BRC 9B | ooézcéiﬁﬁl ©

oper ﬁ E?Hdﬂtﬂgné|d$e@ﬁe|éﬁﬂbha a@ﬂdmn9|wwﬁnﬁassthdih@ttbﬂt%&ﬂour

. rmed due to srgdeFreag | on% occu [ring Wlﬁgercgr%est

cecogeraig o o e SN Sl wiereastihe
O ¥ERAYT of en ral e 0

o raCt?QNE_ Flthe %5%5 jéé 893 {Hd %keyeﬁé%b§lyeéﬁlred for the

the IPOatiﬁof“d%n Pre %1 e

I"éxa er Is |ocated at
puribiotattommend of the coI umm, generatr ng the energy

r%qglgé%%ﬁBOEVefH%adpﬁéﬁdﬂrC@EééﬁlonTb@mﬁﬁﬁmm@ ouegdheadid and
vapour fractjon co g Jéa ti c vaeg: da o%@t bf}{‘?ét' Yand
optigpaldy Wat$enoved™Ph % éht A vapo Gr - out
nay @ﬁ@seq&@nﬂﬂy reubsequent Icyonbe'l#eedtpof@fﬂcenéleﬁ@é% legtioraplc

cont%é[{,l g!arig 'él\cl\i J%%E s HONbalni NG £ondensatie teasid @Rerhead

e second overhead vapour fracti Lon .
vapost |ﬂx1act;mrpr8|teefs CWﬁ‘Pérsest HeteondBnsEIeRirHhE S Part Faf

cond%@%e%e&eﬁ&vef QABYE WatLkot @ez@dx&@egenmratfeea pumniiflj egctic
rquid lactic acid c tefr efigrabfercd
acidpspfertGf tHE “hEter a]%e% S qui (%ft%n o Weerdte

actic acid
1ique@nt attiicngot ondemsdnend r epidespa s FECEiged- Hatdi LRt oP2Ck

intol N&.Segand colynhy, | AnOrdiRE ! Q;oobiﬁlamnefe&”tfﬂd:ﬂﬂt separation
separation between |lactic %Qu actj de,

betwree?ﬁl isctigt Pl st efEFatt y TI it &nge of Opﬁeeffﬂfably in
the W%&?epbﬁf@rxuﬂoy mﬂréf@xaﬁamgﬁiyﬁld)ﬂ&el@angqnnﬁ 0.5-15, most

erably in_the rangg, of 1-10. 30 The bottom vapour
PIEf‘FF%]E]tX ot 1\‘c/kberrﬁ '4¥ ng ?agtl de is removed _thro

vapeur bsitde oueper | Bewtiedn belWBER tHie E)?)‘fttlélﬁ"r eh%l Fegoved
% PQi Nk %rtﬂﬁdées@ﬂ@thldéaﬂed Prefierablyie bhetwapeut and

[ I

mdnonaglgrfu%@et SHFPaCo O SR ERa T i 81kl Minier is
located slightly above the b0111ng llquld bottom fraction, such that
essentially solely lactide is removed through the said wvapour side
outlet.

preferably, a portion of the bottom ligquid fraction is removed
from the second column to prevent sccumulation of linear lactic acid
oligomers in the liquigd fraction.

The feed rate of the first liguid lactide containing condensate

fraction to the column and the removal rates of the second coverhead
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essentially solely lactide is renoved through the said
vapour side 35 outlet. Preferably, a portion of the
botton1|iquid fraction is renoved fromthe second

um to prevent accumul ation of |inear ' [
WOZ%’P"”@“@%rS inthe liquid fraction. The feeﬁg{‘%{’%&m%ﬁe
vapour gr%t%t!i.&gw teh%tt'tgxﬁ GO R rf'rﬂgtl%n@%ﬂsﬁhg bé’@tom llquld

on to e colum and the renov rat es
Iractl%coﬁfﬂ@ﬁ overFRIES 110 %OE%H@FG%6550’§goc%f’ﬁL26037"%66%%%1311Y
stead VAR EIRGLEON, cdrheebotiomivapoin fireactolomn ard thexllow
bottomliquid fractio pr.ef erably,c dinated
for asda‘i‘tfﬁ%‘%u%a %ﬁ%sfan%l a:glcgﬁPstéengéd éﬂtqalfgcé ggn di'ti on c:a{'qnllJL
readi i€ bEBabIteaitnees iah 1 i fie scxet@hﬁﬁe ased @ndl rewvat olfatés

gntthgu%li§t§'{31%%§§§ EQeQCCMars-t neuski | hed bmithedant 1ow
be able to establish swtablefeed g
temperadiipyal anhEES Sllif?st h&OYi%s PTPHETHRe S P M hes (- er BRYT Y

occurﬁn%ea@ﬁlsﬁ\iadr@cthsﬂ\é He&ﬂpﬁf akut s satnd preedsories. thawaran
nperatures mn sibly r of :

lead %? @&OPB%EtJlogﬁsa%etc\%en JII%(J:C?&? cg’afjcc:) g a}g%&;é%ctsl et r%?cmon

compricang leadideo profthueblyosdeafdisiddAebifimatponiofcatResd out

under g%td% \é;fx%g%rég a%f@rpxé@emr@rwmsg@casu de. 10- Loo nbar,
era

|st|IIat|on %rls carri

sost. RRGEFSF BENiEel Ti0eREt o5 LB LE €1 & SENY AL B Sssf dP™e
than qf801@ 1%rﬁb¢rnefembsity poef ab&?doyeofth@@ 50/ 0fBar ,even more
era te at 0 tJran C,
poese BT AD1 K2t CUBBI 2L & o pDRciLE,  LhanIBAC, 1o
toreopof artablsypmfem!ieﬁ“o‘ﬁ%itt af REUCSSPF eterdebPyYHIriapbinn of
M~ Pﬂ??ocecﬂ-f’fll\@ﬁ:e&\(earnd lﬂisﬂ:@l@fﬂfzﬁéf:@%dmha&td&l&npdi aCe8 $eSous
of' depol yneri sation of LMMPLA, rectification and
mannegi stillation are conducted in a continuous manner. In
ampr ef Qﬁfe&drem)odinmﬁtnesai cbadidst dldtaf leniost eptdrur fhegher
r| ses_ t f d [ Mfraction
Compr%/%pourhpT ra g’dq &KF%%SFL%} ecglgt :%gg£%ﬁt‘;a%ﬂr?télg in
compr$4 819 (havyl@@ %@anﬁd alrseit@ﬁd (FYlguid Paett de 6P AtwyS

:Laci-_l{-ié’né’a‘%dd%%@h@ngif raehiéontCongensat i Wndesspriehet s egheeferred as
[acti I n

|d condensed form.is €as

L2ct gy ORABE G OBy e Th "R it ol CurY iearebho
systeR)YS&egn oin aaqaldltymll W&@mausy@,t emtep5oThe Bolyesnisation
<yapour fraction and/or the second liquid | actl de
cont ai ni ng condensat e fractldC/1 gt are o |neg ctide
d@sc HBEER aBBRRT prércet 3bl Y 6hprige S56°1 L1955 deens
conta@ﬁﬁfger@&ahynﬁtel gasttAf. Ghat . e dbaeimedﬂe asThes aridgnt abgve

0X cont aLnin n,ds » Mwt.s,
presefVABE IBPENT OF Seeindol [ d  ast g Contaray s vt
1act1dendmaatr@u3© BF abydaovvar BOHReRERATPPPERY tarf %Sobottom

vapoulBd KGy: JIOr£aphef 85 @lly 1k gsss Idb&mdQO(ztﬂ’ﬁﬁﬁK@@ncﬁbm&Ea’te

referably | ess than 10 neq/
LractF:JLon are pa}c/eferably less thanqSEgmeqncg, more preferably less

system

than 20 meq/ky and most preferably less than 1C meg/kg. Thus, a
polymer grade lactide is obtained which is e.g. suitable for the
production of HMW-PLA.

Tn another embodiment, the bettom llguid fraction of the
distillation step is recycled te the reactor to optimise overall
lactide yield from a feed source,

In a 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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pol ymer grade lactide is obtained which is e.g.
suitable for the production of HWWMPLA. |In another
enbodi ment, the bottomliquid fraction of the 35

dlstlllatlon step is recycled to the reac
WO 20505%%e overall lactide yield froma fel}a(glr/ %2%?3600087%

further, as e YA [ a t pr.ocess
lactlﬁ% Coéfip%f“o‘?e%% %:K/Oenlg ggladl%g?o%gssgc% u?@ser(qggnpﬁas?§ tra)
to futrhleerspepl &f tﬁlenwdnéac@ﬁebéwrllélwlféaﬁ‘ﬁb‘?nér hydr oxyl

}la'r%h‘ngg . COgPOYRLS N aBYaOf cides Id, WR 2005i@5680% by

NL2003/ 000575 | actl de .cqnprisin ractl ons
Well"éib?‘féﬁ REECTIRESt &P () SRR PE @1}3 6? %ﬁ} SR HEon of

orgarRbl biyed hercsaiad bﬁ;ﬁidldle eofpriisilhgldwiaesi onsphmhdnes to
he RETRAR, ST RLE S BOOR, 0 Stk DEyReCaIM | shiel b,

sés"Tn the state o art, such
scavengén@ddf t forsofwity drgani BeFdsesistichr a8y pVFP&:ﬂ n%c%n’ﬂ‘ﬁd

chaxﬁt{oakalogylsqrﬁegs oI NAEsSPhi f8seks Wherdw@ct iide mmpr issisBgh .
action to formsalts vvlththe aci ds scaver n of

Howevgg d$Pii CHEBEE c RHECETS s&7% s TPOUET ng* agFl v acid
and/cﬁhahﬁdﬁixyﬂ!r SGﬂﬂaﬁalmj aloupiuraisp ofwter s anherat othne lactide

Velsgany chenical process for the
Comp]i’léﬁ%%a rac l%résr t?ggwﬁ ?L acid 10 and/or hydrox

Cc Ot alamtngecgnfmmﬁél%g fERRAtARY D (e QEELR 'in step (d),
(1v) COPPri S n@vi ragtd Oéﬁnﬁﬁﬁe@eaﬂsﬁé?’astﬂﬁ&zdtaéél ded optionally

conprising fraction can.be_.obtai p
lact{q \?Fld(v‘)’a %19 ?H?'? Lo SRPHIC Sglgtdjl %Esl actl %i%eréngther
arbcﬂ@unenabw ahacctn chyaiziogly 1 watmaiahey | F@fﬂf@rﬂnﬁ%\cmﬁt aesal re

res nt 9NEr S ’rlgfrl'berfr;étl%ﬂr ROX Wl Qaﬁ&ﬂcﬁﬁsaﬁﬁlépr&ts the
presqiiyr oxy1 won a| n n]FJoun s my al'so be presen 3
lactifwe doapﬂﬂjlélgceﬁaﬁ%ﬁnn@ e R ﬁjé@;P bW aBBr’Bﬁ% %%&Hqul

such@8s thes 1RachbhdeceimEh sy Ngrdctact | astadbtai bedeithest ef the

v e liquid such as the |actide conpr|S|ng
Step?r‘é%tlb‘ﬂ ol tZHe‘d in either of the steps (d), (v

(wé:eraﬁl?r efsridbl sgmogangl r@ﬁb%ﬁg%a@@@xyﬁ?@f%u droxyl

com.?z,nq/? L | 11@035’_\?' RirNGLEONRRUNELS b&n{aﬁ)‘élﬂi Ebﬁctlons
{fde ¢ nprising fractions K obtained |n st te%s(

obtaiiagd) in(sterordd) vi fiVeonpti %S(thnecﬂpéf@,e%f he) s
cont aghtfeLiagy aff dfhenkatddides comprisimg fﬁ:aa‘c:tqn@nsbtained

obt ai ned in step v) (V40T 16 Wi )a WdiRga ss9dd
scavenger st irgt’erla] comr?r3|¥gl)atw easat oné i wher

f unct inerrakinbieryridpabbe WRsEoPH AYREECETAI BN HoRPaLLe
with qne ﬂrm%éea(:%ﬁ@@l?éﬁtl @)on@Cwﬂt}an&ie{)roﬁ‘lyﬂfx@xyﬂaxboxyllc
cont ai ni.ng compounds |o al resent in

P i S L
| east meeﬁunmm onald miketideof C@M@@n@caﬁréﬁ‘gé?ﬂf thereby

mat er i 6}] Qagn %%t ' % el Y Egactni thfhe.one @51e1ﬁ70r Sf the
car boxylic and hydr oxyl caontai ni ng corrpoh
scavenger matemal to selectively react wlth the one ox

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 c¢arboxylic
acid and/or hydroxyl containing compounds from the tactide
comprising fraction to obtain a substantially purified
lactide comprising fraction,

The latter scavenging process for removing carboxylic acid

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

linear lactic acid oligomers from a lactide compzising fraction
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optionally present in said |actide conprising fraction
to forma bond therewith; ii. separating the

scavenger nmaterial wth bound carboxylic 35 acid

and/ or hydroxyl containing conpounds fromt I
w0 2080§54°si ng fraction to obtain a subst antlréﬁ]i ZB%?ﬁﬁégqu

| acti de conprisin fract | att g @ A%ve th
compriyingedt Y50 tr SATVINg tEat %)%f/?g%%géi dst qt %ér/e'r%y ron/ e
drawb&gﬁt atﬂw&gtﬁ:@mjoupd@:@@@ﬁ 87wt &he Iré@f”if%l a€f d 35nd

e tiw aci d ol jaenens, fadmauikapid det elevated
addltlc%p??s?% Ar@r%ac% on 12 VID 2Q05/'056509

tempePﬁWrNEQO@@p@ogg.‘pgog%lﬁgp}:%‘l[rﬁgga alsggstshf)\gct I dtendency to
oxidi2dVARt 8GRANS thaSadils dosmindig haveuteheandmmibacke may act

convent i onal sses_hay r f by
as  ZAa+YISn oFngﬁrfﬁﬁg bése:}[1 l%étug-%ﬁercgm%ﬂ%gtg sglgjt'gtb%lre aéble
molecﬁh@/,atsadh denpertat us s Cﬁﬁwnﬁm MHFERT DN falAI iy %ﬁg%%c}{

of th@ ﬁlil L A Lendency 160, 5010@91{1% @B@o&@l @Hrtﬁé‘l&oaCd:adaacaty at
ofit

inrng mxture, and netal ion, nay a
low acat atopsestraispesiaid 9t|1h’~g|]?1 REEEE - ort a| n| ng
Pl %B{réaﬂx%veﬁyhﬂ@ulseme@mn@ mockactic sadkgble not only
cont ai ni m xture r f ob heochar eoah
for Wvé}l?gqa&r‘tgl ﬁ?ﬁd andn&%g%asxdllg\é@@%kﬁ%\% gapg%l ty % Z
lactildew m@dlmmemmnp@ngomsaﬂg he§h ‘e&fperdttres*“1o *°
The Rl I bhe SE3VENHMGrRr @ﬁﬂScS{yll$csal¢1CHkalnel/0x
lactigsy %Q‘?%/ r# e \r{lgr%%val of lLactigc ac d.a %Pe%mﬁo@ﬁ&é Cto
hydreagild coR @é’ﬁ@ﬁs SPFRIHS (5] att e Eonpgri SI ng raction

obtaGPIPhsERhtakll easirilfaed i wrodord. MBOV%@M ithe, spif R&TeSS
be used f.or renoval of carbexyhd Graciidegnditic acid

can H?dl“%‘:x‘g *Ogonﬁeéﬁoﬁ%{%gogo%%%}&ﬁd( Sy from any ‘mxture of

01ig@@IPOLIS abp 1HtoBE HRtal RIS PEFRFAFTS puri fi ed

p&ﬁQ”QFllMé%%&ertH&eﬁahﬂ pE@CeSs. Banibetbsedoforof a
renova

t d d/ I s. Suc
BRGNS X A T

t%4i ning preparation. The
maw:?ﬂ'll'sdc&zﬂ: engerbarabpaizledciirorea glidyéd| i tthany SiRPOT Y -

bead St rande - MOVeA Of - enst system

m§F %r?%ﬁvengg%#f%ggﬁa%erlbg gef:an easi | Eﬂgfn pagated i,
chatf RORVEs | GqURATRY hthehylaft &0 s PERPTLHHYE s%’aavglon’

vapoQ:i:‘ QCes &N fégmpehftﬁrﬂm sbn;@@waﬁ@i‘ﬂﬁroﬁia@}lgﬁémMetthaf‘S for

I'ows” contactin t| de NG fa-aetidN,and the
contafiigr 797 SFRPOY ngr | qUI For ?ndm&nﬁ y % he sol i d, . i s
soli8CayaRges: medterital . wiVEt hodsedbily emﬁrﬁef«. Fy Gtfg skilled in

the 3EFos aEd”&nttQ%tiﬁg:taoq@d OREPELS{pNE 4 actbgriahdd thepagsing
e 86 Scavenger nater|j be readi|y aQQar%t t]_Qct:Lde
a epereM | legtide tor?é‘phﬁmgSaFﬁac oRtactiTg coul d f

conp@X MW erheriaecopplimsheth byepatisi ngal@avapBrdase | (’éE“PF grtnd

the fsro&&%: %%ﬁ‘%ﬁf?é?ﬁt @e%laj?ucgr abs.t %Iﬂf W%llx%g QOMdlﬁl ngctide

A st ep alon
comp&ﬁlﬁ:’pd[g sﬂrngthmesg@'p ¢ §E%\,1@ﬁ5§:}e FEF ﬁs&pg %rl;a %Lon obtglned
in sr'geé EQ o Qui-d (L act iden 3feLenpodusiisgng reet |s©ih1d mﬁenger

I r.l
materlal Seggrattlgg CoonptheSIfaq:tgagmclmggrl%?}@' rf@gctlon 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 suitable for
removal of compounds with a carboxylic acid group, etc. preferably,

the at least one functional moiety of the scavenger material 1is
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in step (d), (v) or (vi), with beads conprising the
solid scavenger nmaterial. Separation of the |lactide
conprising fraction and the scavenger materi al can be
acconpl i shed by any conventional nmeans such _as o
WOZ(fﬂB/B.%ﬁﬂgtl on. 35 By choosing a specific furP&Tl’Wg‘?mO &

selected :Era%ls%ge aCIagésgo%\ﬁQ\girﬂgg of %&%@SSMQ@@ bﬁnlfdlene éﬁ@egﬂd

react relatively fast. wth r oxy
anhydrgdametaﬁhydmfdésma*i@gk%Wltec? roéaét‘di‘ ejfee?tcf:% y‘“?lﬁétles

are rddshB ﬁé{&;‘@n QL OERS,c eppXidiesedcgitaupsn@rmleic anhydride
particul arly suitable E%ii removal . of conpounds with a
%

acryl @EF%WI EEY%Y&T“@?WY COBrEf'sranl y, 40 the at
h’ﬁ@stsc@mg‘eunc@ﬂmak neinetlye otattiedscavienger amabe¥dtal or
0 9 .RCT/ 0 el: ecﬁrQﬁn
contll}uﬁgsgw%}ﬁp Co@ﬁg?@?ng o@a!@&& 9§£@e@1%§ﬂé § &ﬁ:tu%@ a

contirands mﬁwdri‘—@j@rﬁﬁf-%ﬁt |aélseff\ilc?dePF rﬁ“ldl ﬁ@%ﬁéﬁ‘b‘#ééfe Pf%‘i?éﬁ
Prefelra%ﬁgt | verBDI gLk gs s@éﬁeﬁg@.&gns ikas e:dmdﬂctoicéf i@ c elevated
[ ymers containin I c anhydr ] r -
tempefgqtylé?%i'yll?‘%?ehé%? ?W&gcgﬁoﬁw awg‘e T éﬁggvé!ﬁn%‘n&e o
180°C P@EESSredanaliiey dar theedange dfni@0-HACER- or  conti nuous
ﬁg% i3 :anenfcggr?w:@il 1dhe rach th 3eavengiign i S eeBtkictied rifus

I'nuous manner to provide an efficient and
and exogtleeffective process. Preferably, the acid

%a%@gmglbnaowswomﬁgmtled afv-elevat etka trempegrat Umes,l to a

nore pr efer abl aLures i 10
reactqp ZBARCT" ?‘m’set%ﬁf”éf RBI O g or@g%&g B et P ac o
of thEhewiHprentt on wirpkraoweba@npl PYAsHae eﬁuwlfihe?fef*@r é’ﬁe%ﬂse

to figures, an %éf‘mges Refangi ng Howlae E&@:ld& vapour
the lpgid %EI gtfed tehrough Tine 1 tg a reactor

produreactora |@&¥Pte s prodhced 2oy PepSPYner Sglfll o q‘iqsmd
cata19ft 1 her LMY RLA AL waet eapayat ucen ardfepressbe ereactor 2 by

sufficient to v orise t | act a~yhini ShoeRGLat Ly
a sepageif 11§ i Hoh & w&é 14 Eggegt\g/a%%‘jfre product stream -
line (arrow 3). Reactor 2 may contain the required
tal yst.zeal tlgg{@jel Vepout hepg@i@tystst@azm be3f edntaxrs a
& reactor by a separate |in not sho r y
rect TGP W & RBSE N BEATGY ”%8 PiRe o The ciide 2
the de@6id:de axacpmme priatduct Stmeansiwgdnat ersloged axea “Tne crude
rectification co { BalodsS LIDURY :0RkAch NBoLoms 4 at
1aCtJ1d§a‘6?p°ﬂlr2p§%cc hy%ggm Re reactor 2 and the colum

the Iomwem andi Gglod éﬁél @@é‘élmhr'@gou%ef%‘?%dlenlefca& d8 \?5%%%rt°
enha&%o‘:}!@lﬁcs‘fﬂt rgamnd 95&&&&&2 hectent ifronathenraoftumm24tat the
th

e | ower end, the col u ergaq, bglﬁ{ Bted
COlUﬂ}nn%rEUéFr?%“ Oénﬂjafrf:co eFe?r%vaaIf t'h gﬁ%}r%gguce |actide
into firemrédiearedcti oot hognt heThec@paﬁnvmlatal%wCé@ﬁ%?tS of the

ni,Lrogen GNer st pesht 39§1§e MRYnPerirnsesd ad tint@per
crudg ﬁ%c?lggecfr%% \%n hot sh gvvn e (\5/)0 a

end Tofpohems ush hé“heé?%elelsﬁc’t"?]rf& @%p‘b‘iﬂpoﬁ?ntﬁu@t—f ® STYesnT e
at tie dfebebRg Bryd ehedcatuninhé . upper consequence, in the upper

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

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

. on top of the rectification column 4. In the (partial) condenser 2 at

least the lactide is condensed to obtain a purified ﬁirst liguid
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30 end 7 of the colum 4, whereas |ess volatile
conponents are enriched at the lower end 5 of the
colum 4. As a consequence, in the upper end 7 of the

colum 4 a first overhead vapour fraction consi 8}000%95
woO 20e36650i al |y of water, lactic acid and | adGd-HY

establ i shed, and .a gh g | consd stk B8
13Ctl‘é%s€ﬁ??%ﬁlqlﬁ‘gofcoln ?sag:e a%%%ltké EJ£"@&tmi&}ﬂ{ ng |inear °ad
Vapoujr amajcmam: i phigioray ScansieasthIHRS Had tar™ e ST O TBREPLY

h UpR e The:iQverheadevapoute f Taet Eonttes vapour
also ? i Otrd%{l/%t %e éa and subse uen(t}é‘1 fed tv1aa13_ e 10. T
phasecmrﬁ@rﬂ@e?ef%ﬂveﬁaﬁqmafth%oW&éﬁ%aér §° & 1ocat ed’®

tirstd9VRSid eam: 0fe t&‘celtéelﬁ:tngf |ooaﬁemteotftﬁnt14noits ma%mory'éd from
of t t cati o kRt Re
the ((pﬁlé‘ir'.{.ziﬂil) gﬁﬂ%ﬁ P&ﬁ 13 r{e ahi og ¢l 4s rst

st-the' lactide.is
1iquiGoDgensed cout aint ad nC@dsaMifen éaa?:lrlroélt mEY Rfi FeiRARE to the

6 | NL20Q3( 009875 iracotrldde Eontbakhi ngEficient
3“Aecac'1%c:')‘((r’21%éenogiat%g9 r acqt i on- Preferabl éi" C%jéhe_L er heg?pou\éaﬁ%%uct
separhtaet i 6h 5e paPTRRERYS cOMdERS eBE & HARATS water a
stxea&f af efably pratémceal oRjorchanpefinxef fivstl detiigdeagpefaining

esent_are |eft

condeﬂsarﬁt Jéac(tﬁgpt %J:rlsgg'eng apaLL Bh@§ epf"é’%n%r @c&@ﬂﬂé\ﬁ@g of

condenser via line 10. The £. the
side-frienst idrisquand Itavcmaétémmtjaﬁqiiﬂﬁ@ Eohidendst & frrea?B{LFoﬂ &

reﬂﬁm}g\«?& FrQ@haide GRAT tdcth cmd:@aﬁermget hvalaghLé fe.quid

ortion of the fjr Liguid. I c aifakng
Compwéénséﬂéhfﬁécf“%?? ‘%é r 8Ff i ?géélﬁ’% AN ess
vola‘iﬁ%t ifapeat i eommokuny, 4sudir cugh ineae 12chig Gied@r ofggomers,

n effd ;168 ide @fmﬁnﬁﬂéﬁelnbltd‘laess
o LA G g Rl g

volapirlef ecoraboghbt FRE réfPested THesst HEEpiifd cSﬁIf‘pon PRy ™Y
trav@ONdeRsahe édl%hl O GORPL LS ESien Qe s@icer 2a$a3tm>wpﬁéi/en1tn the
occurrence _of e-react i Qns and t Lagtisde +n
reaciiiol 8 TAS ASRBSUIE SRR Fer iy, ekt TenEr o my
depoDEfdt shetaeenaoooa.vol atile |iqui d conponents, such

A3 AL G opl ACLLEACLE: O | B LOR:iBNMG t Alvimss &M dinear
at1'¢ Yapotr tonponent s such as | inear actic agid,
1act®ct| goirer &L igowRET SBY tife TBPESY of BT Ité‘ecgr%ﬁcdnent

maln@‘?frprrﬁ VRRAr aps1wher eas thhe deassor vobaitenite rserpdiEnt grude

% ef{\;q These liquefied conponents may travel
laCtéI%‘\?\/rPxio BCeH™Mm to re-enter the reactor 2 (arrow %ay be

i mrshe:rstedctotd 2Ladiade | BRI GRPERAETTTE AEYF agai

usedpa Efecét]‘ﬁu e L the ]?}Pea%%@iyrreieusatmm(;heauneon 1llAnto a
I Oona

urge stream 14 co r| L d.Lingak
dlstlléé%’lﬁ@nac‘?‘&‘lﬁ{‘l gomers® Héi/ m)ved NWLE %RQ{] o HT

romthne reactor
betwéen€tl® tb ernfﬁllmta&ld’l the oqlfaich 1§ of thheeqlampt by 0 the

ent reg ard t oducds Qre BberEhed h
dlSthE?flqni u %&B%%rﬁuglégl ér?gg;;iﬁc}_]grr?densaste fr a&r on ldsuca
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and linear lactic acid oligomers, arse 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 lact; acid is removed from the distillation column 15 via
line 19 and may subsequently be fed to a condenser 20 to form a
liguid lactic acid containing condensate £fraction. A portion of the
liquid Ziactic acid containing condensate fraction may be refluxed

back to the distillation column through line 21 to achieve optimal
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distillation colum 15 tenperatures and pressures are
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acid, lactides and lactic acid species that inciude linear lactic
acid oligomers and (volatile) by-products generated during the
depolymerisation of ILMW-PLA were determined by HPLC. 5Some of the
samples were analysed by NMR. Analyses were performed according to

standard procedures known in the axt.

Example 1. Moleculaxr weight pelylactic acid versus lactic acid
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not in any way to be interpreted as being limting.
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Mol ecul ar
out ahdBl Verdis {aoies RRAIE e Soarbadsog-eAyst &
inert RERbMbRAQ3/ 000875 inpurities The m)I ecul ar wei ght of
pol ylac-.ic acid is controlled by the amunt of
hydroxylic inpurities in lactide. lactide with

deffier entd concent’iph@qvéﬁs wilghhcthe acid and ol i gorers

:meugiTJ{ asCtdn& (mé‘q/ kg) q/mcvRs polynefised to
aCtl aC|d ta thm1the effect_oflthese inmourities

on the nol ecul ar wei ght U500l yneri sati on was

carrigd out at| 180 CWISt BO@ 1 w. / 5t annous oct oat e

as the. catalystiunder at-frosphefe. Ml ecul ar

wei ght (Mn, Lactic acid Bl’lr?%? i mpurities (meq/kg)- -

101131326 0 79, 300 13- 4836% 180 - 4823, 35 6015' _qOO

F2—3143,-200—16 EXaan 2-=Crude-tacti de
— g 15,200 i
121 13,200

Example 2. Crude lactide
Low moiecular weight poly(L-lactic acid) (250-300 g) was placed

in a specifically designed laboratory distillation set-up for the
production of crude lactide. This set-up consists of a 3-neck flask
(500 ml) with large magnetic stir bax and heated oil bath (210~
230°C), a vigreux column wrapped with a controlled heating tape (140-
170°C), insulation tape and 3-flask sample collection system at room
temperature. A vacuum of 30 mbar was maintained for production and
evaporation of the crude lactide. A distillation fraction of crude
lactide was collected for 1-2 hours. The solidified crude lactide
fraction was retained for analysis for free acid, water and
composition. The composition of the analysed crude lactide is given
in the table below, together with the molecular weight of the low
molecular weight polylactic acid. As can been seen from the free zcid
content, and water content, a high molecular weight polylactic acid
can not directly, without further purification, be obtained from

crucde lactide.
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Low nol ecul ar wei ght poly(L-lactic acid) (250-3
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was placed in a specifically designed | aéor atory 9
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ractlon s retained for hAn i_S e [
wat er and |conpos| t99 gﬁaterheogé%%gs tora%%£%§ tﬁ%aqate

monndTE ySed crude.d actidezi s giver? in tReltable Bel
toget her wijth thel nol ecul af wei ght {of the ljow o

t .
catal ot ecul ar Wei ght Q| vl actit acid.. As can-bden -seen
’rrom -the|[free acid 25 content, amd water |content, |k
T lé’c{: teettar—werght—pofylactic a¢id can |no
ru ed reé{jF}V Mt hout i further '\Ilrl fi r-at'o-ﬂl ke Ubgm-e-d—
Fres Rebin  or udd Teacki He. B30 17| WO 2805/ 056559

PCT/ NL2003/:00Q875 Exanpl e2112-22-32-4 M
Pl Ag/ nol 11201.87020501970—My—PEAg Mot-544@5 T105230-
WaterCat al yst - stjanffous | st anhous | st annous zinc

octoat eoct adat eoct pat est ear at e Amount of
wt-.—00.. 202

201 | + A t i

— - —4—tatgkyst—Orogig ractivdez Free 51.6
ackifgngdrk: 840T0901246810 g |Wat er ppri6506000 L-1acti de

D-lactiicel . wt. %B6.270{377. 281 ¢

Meso-lactide wi.% 3.9 4.5 5.8 2.1
Lactic acid wt.% 2.7 9.9 7.9 3.7
Lactic acid wht. % 7.2 15.3 9.1 5.6
species

Example 3. Crude lactide
crude lactide was continuously produced in a stirred tank

reactor by feeding continuously jow molecular weight poly(D,L-lactic

5 acid). The produced vapour crude lactide entered a column with a
partial condenser. The column was directly mounted on the reactor. At
the top of the column, aftexr the condenser, water, lactic acid and
some lactide(s) were removed. At a lower point of the column the
ligquefied crude lactide fraction was removed. This fraction was

1¢ analysed. The reaction mass, that was 26 kg, the temperature and the
pressure were kept constant during the process. In the table given

below the results of the continuously crude lactide production are

glven.
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D-lactide) Meso-lactidew.%3.94.55.89.1 Lactic
aci dwt . 9%2.79.97.93.7 Lactic acid wt.%.215.39.15.6
speci es Exanple 3. Crude | actide Crude | actide was

conti nuously produced in a stirred tank t
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Fmount rbﬁt te téﬁ}}’e.ggl vgn chel ol the regul tslof |t he 0.1
conti nugusly crude |acti¢fde produg¢ti on ar¢g iven. |15
cataly® WD 2005/ 056509 PCT/ NL2003/ 000875 ’

Exanpl e3-13-23-3-43 5 Mnh| PLA ag/ nol 38056056053053p

Toanmoaor . otiaise MADA DD E009N0A

STy %Hﬁiagtuuﬁ 5235236245215 Presgureppar a2250506060 3.5
tarystj- stannous nonestannous ngnest annous

rate oxi deoxildeoxi de Anmpunt of wt.% ). 10. 10. 1 ciat al yst

Crude-tgctide Kofh1710.5277.09.5 |rate O i
WAt er nonl 600 ude | actide

Crude lactide

Water phm 4600

Lactide wt.% 78.3 76.6 82.9 81.3 8S.7
Tactic acid wt.% 10.9 4.6 2.7 12.6 6.0
Lactic acid wt.% 10.8 18.8 14.4 6.2 . 4.3
species

2 petermined by NMR.

Example 4.Continuous production and rectification of crude lactide:

rectified lactide

Vaporous crude lactide was continucusly produéed in a falling
film evaporator by continuously feeding low molecular weight poly(L-
iactic 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
rectification column in which a separation was established between
the higher boiling components in crude lactide, such as the lineax
dimer of lactic acid and higher oligomers of lactic acid and the
lower boiling components in crude lactide, like water, lactic acid,
iactide 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 fraction 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 liquid tep fraction,

19




10

i5

20

Lacti dewt. %/8. 376. 682.981.389.7 12.6 Lactic
acidw .%0.94.62.7__ 6.0 _ Lactic acid

Wt . 94.0. 918. 814. 46-3 species a Deternmined by NWVR

Exanpl e 4. Conti nuous production and recti
WO 2095/878eM) actide: rectified lactide 5 Vapor%ﬂl}gﬁ%lr)dl}gm&%

| act QnL! S ad f.@Hd}.El ndilm
calleqegg Eﬁ%%ggaf?é%log nyaust ¥, RELIUERHL | Nadt ga

hti"'nuousl y feedlng | ow.
lactideel 'gﬂrﬁ cp@h:y’(i_on pa@qqugea@sd)'z mﬁggac%zedalti)gtr fﬁ L[at.lo was

About sot @nnﬂg 85 t%oﬁraﬂéilnpbt;étmneﬁltabaﬁt drirhia e &@éctthraon
ture vvas about vv{- e agh& g Loduced, V@@og%ﬁd top
parul@i’ G@Pédﬁfl'f?@fil ‘d%"%st%ﬁ‘l’re& Ty er e

Into a
fract{AGt £d1eat tc@@tﬁdbumnqtmdmhuv«@h enedepet @Foﬁ“%&ee acid

est abl.i.shed e ghes 1hekhd ngicpnpeneat s)i,n
content &Bg [ gpeege\gﬁcﬁomgghfgn% i nealr di mals 0f . AGtLES the
and laciid aend hipghleﬁrs oF‘F‘@cFﬁéF‘sla(ﬂtlFaac%u *BEi'd°and t %
nnea% %Erb&ld hmgh&oweg@mcs oh lecude scadtdsd@ell idée wat er,
actic acid, actl d t r-Qdust 3¢ by
(ol T aFoduae EopPey natfd B anftyeRiatus] Fg g
molecERdrUBLgHN pbmplaafuch@cn@m B ta b%ﬁtvpé?tllééﬁ § £i bHrter

bY-PI{ ucgaéﬁ ﬂ géfbtd@béeﬂ%%ﬁt&@rﬁ%etﬁéfﬂb@rﬁiﬂth%rémﬂumnnsTMHan

d bott f
rectléznﬂuapn50¢kﬂ?P|Wﬁ§ §ﬁ8k§q1§lg$IiigﬁgFé¥g§f£§% ?Uméégiﬂal 0

i'c aci
Orda(gg AnYAPOTQUSaEOPetiact itba tshate cont thas igusd BF Ehe
20 wat er , and g{r{}a lactic acid and lactide, (3) a

mininizg g LHPYY 82T OR, 19 WO 2005/ 056509

RGTLAM 2003/ 908 TEow alee BT ari ¢ |08 TPRIct Adelolt ARESC™Har
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temperature abeut—103 405 e 41.26 iiqui4d5t op 5
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Rectified kg/h 65 67 65

lactide

Frege acid meq/k 360 395 327
g

T-lazctide {incl. |wt.% 83.9 83.7 88.3

D-lactide)

Meso-lactide wt. % 13.8 12.5 9.6

Lactic acid wt.% 1.8 3.0

Lactic acid wk.% 0.5 0.7 0.6

species

Example 5. Continuous distiilation of rectified lactide

Rectified lactide was continuously purified in a distillation

column having a top stream and a bottom stream. In the top stream

20




10

15

20

25

by- products, these were concentrated in
, e \ the t
colum. The rectification colum was packed \?let (r)]f the
igwggtjrgdt packi n% material in order to enhance
: etween the vapour and the |iqui
WoMHGoze he |iquid hol d-up. 15 AS can bas ek pee,
tactic D6 G8A feldigoniRate il ghvafelcoudaronmmitghted, 1 |
e b pol'yl acti c ac:ltql cannot di rgcttle\é, {§ haut; Ut hercol
he opuen fiteas ok CtiBR it & HEd ?om'tm}: pr oSillJcleg rectified
was palsﬁig I/ﬂ%h45ﬁ<ﬁfﬂihl&e<4-ph¢kﬁzﬂ9 Hamar RLAGN AICE3 A FIO35AD M
contaqf@eggwr%%g %03%1%gg§é%d%ﬁéh%u@?a%lﬂéMn&ﬁmaercab urieruid
d %/ _ | actide Free acid Ik 3603953
nold-—p. Lhd aobi peegsumel waa/v@.fﬂm%ﬁ.fgs%f}%@?srﬁﬁgcﬁ‘t Q) Aoprieh
vas 6&%%%&32?%% . ‘g@tg%%grg%ﬁ baeit 0.28cidwndydna83ob90rb
,d wt.0.50.70.6 species 20 Exanple 5.
tenpeIGHRER MRFus Cdi stil l ation of rectified | ag{)i de Rectified

bactdidecwas captinmuenst yanplysdd 6% Hhea tars ot atiGR™t

col y havci n t st:heam and-a:s et t o [
and ‘f%ﬁ—g?‘?%eélm DG B 005T 056500 P /Nﬁéoo%%%gggg alidc: e
Jactiacicddamekaisbat The tPaR tiaCtae i SpEties  vier 6 b ehd
LineaSONGERt LA @dohlh o1lihendi1Gt bOMastt eamibagt ivdél wels
concentrated. The distill.atign golu was ipackedowi th
(volati¥alc PHFRPIRELR| T et &P T h orde%ﬁg enhance

nolecEoNt aelohetyeenathie sapbubuar® the Yalgiltang® t'de latter

by—pr%@%t?,iﬁlaé%]eﬁgle%% f | foarholidaum (FBetdopeprassubemmas 25

ux rati o applied )
\rapoan tesmpeeet Grenwds éﬁﬁﬁggég&étﬁﬁ%’s ﬁ?&l %ﬁoté?n&lar
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purification, be obtained from the bottom product stream of the

distillation.
Teed Bottom
stream stream
Tactic acid wt.% 2.6 )
Mesc—liactide wt.% 10.4 3.0
I—-1lactide (incl.
D-lactide wt.$% 85.7 96.4
Lactic acid
gpecies wk.% 1.3 5.6
Free acid meq/ kg 315 37
Flow kg/h 67 54

mxample 6. Continuous distillation of rectified lactide with vapour

side stream

65 kg/h rectified lactide was contipuously purified in a
gistillation column having a top stream, a iiguid bottom stream and a
vapour side stream. In the top stream lactic acid and volatile lactic
acid specles were concentrated, in the bottom stream lactide and
oligomexrs of lactic acid were concentrated. The vapouz side stream

contained lactide that is almost free of lactic acid and oligomers of
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vapour tenperpture—about—12A4—C—Fhebottom
Lactigmsefat ure was abouf 144 C
species wh. % 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 182,400
MWD - 1.87

Example 7. Continuous distillation of rectified lactide with vapoux

side stream

67 kg/h rectified lactide was continuously purified in a

25 distillation column having & top stream, a liquid bottom stream and &
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The different streans were anal ysed for the free acid
content and the different conponents such as lactic
acid, lactide(s), and 10 lactic acid species. The

termlactlc acid species refers to the |i i mer
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purl S Ce g/ % %3%%%95%%229 1%12% Ilnéalc%tl de (;ﬂfeg?ﬁe Nagour. si de
acid strbemsmélwoyn@ﬂ@@dwo PREBR VbR etigF RS gRERINY
matexﬁ%hﬂz@%&a@r afd dnhSeRE cprenRer bégeecaf tideapsaduaddthe

yner are, give t he tabl.e be
llqu]{%@?ﬁtﬂ'—lol@in 7:}6 fé% hlfg k&éf@%}%u}; rlat:u} applied
was :;COmhe NseUsr ek sstrke| wat i26nmirar eed thieetion J@PP‘@P@ tgipprature
about QUJ‘C %‘h?eoo%ttgﬁa{@ngérggﬂé Lestanbled Jeaet i de was

tlnuous uri f ina 25 distillation co
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and MR 2085/Q56509.pBETAN 2068/ 200875 c wapburast i (st § ez
In th top stream | acti ci d Il [
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1ined Acknee sandhigicdrgohiromess dfaderelasrtd iefe (volatile) by-
C €nY AR viRd d8a sideam l&oﬁlb@é(ﬂﬁdﬂ” weight
pmdlflcg% %g};{e%hﬁgr%@g subst an}tﬁféal Ly free of lactic acid and
polylactic acid. Due to the volatllltyyof t atter y-products,

these were concentrated in the top of the column.

Feed Bottom | Vapour side Top
stream stream stream stream
Lactic acid wt.% 3.1 0 0 11.7
Meso-Lactide wt. % 12.6 4.3 5.6 31.4
L-lactide (incl.
D-Lactide) wi. % 83.6 53.4 84.4 54.8
Lactic acid
species wt. % 0.8 2.3 0.6 2.2
meq/

¥ree acid kg 401 126 9.9 2020

The lactide of the side 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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5 oligomers of lactic acid and could directly, wthout
further purification, be polynerised to high
nol ecul ar wei ght polylactic acid. The distillation
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ratidvhgbiidd 6725 600 Tiagl ¢ro PI8E3 BBV S 25 mbara and the top vapour
temperature about 126 °C. The bottom temperature was about 153 °C.

side

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
1inpear dimer and higher oligomers of lactic acid and (volatile) by-
products formed during the depolymerisaticn 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.5% 2.2 0 0 9.0
Meso-Lactide wt. % 18.8 4.5 8.2 61.8
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
Frae acid meqg/ kg 419 239 15.7 2135

The lactide of the side vapour stream was polymerised to high
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MaDl1. 83 PCT/ NL2003/ 000875 Exanple 8. Continuous
distillation of rectified |lactide with vapour side
st r_e?m 27 kg/h rectified | acti de was conti nuously
urified in a5 distillation colum havi
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ynﬁ%k§§¥’éﬁ°e£ﬂé¥%e contact between the vapour and the

matereg in
liquid and to minimise the liguid hold-up. The reflux ratio applied
was 6. The top pressure was 25 mbara and the top vapour temperafure
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 znd higher oligomers of lactiec 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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xancl@P10f abhe &@ngg@;mgso 35 25 WD 2005/ 056509
Lactide produce accorc%ng ggtetx%rrrpplyeagogﬁdsé %gs further

purified by re-circulating the lactide 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 meg/ky.
After the packed bed, the free acid content of the lactide was found
to be 2.5 meg/kg.
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content of 83 neq/ kg saputd Eied with an acid
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was a 5 powder of a glycidyl nethacryl ate based resin. -

The scavenging process was carried out at 130 Cwth

5 wt. % of scavenging_nmater | A 30, M nutes theig
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stepSp@tieri al used was 15 a powder of a

glayci dytdretchasid lvapeubayeduclesitheaThe tagcli ffation

mat el"b iumn v KGclactiide w tdheairdweae cagi o cmpt emtunn
of 16.0 nmeqg/kg. The anmount of acid % avenai NG, < of the
mat er Paf BReAVHES2S REPPY &Rt Syy 2t THE® fl%‘%per ature o

t he babChmWi S@rsGalyetigs Ngaigr oeeds inbs: keptidarcsdnon being
120C. _After, 2 haours _t ' t Wasgy, defdh the
13.7 AREES SO°ArPer t}tg ﬁggéﬁcilgﬂ. %g%lt the};{ogl rggggaci d

cont emtpafr tireedugtt sdecaas FBEAT NG ¢iFEiD . 5hfegPky™ e
26 VD&QQ@&%?S&%W%%@}AMM @EPGTH&MQOS]{ 000875 1. A
process for the purification o ti om & gcrude

| B0t i & LaRHFHORY o bRtV ReF e%nngl{ ggan%rei g?%%{nag] ?%Igsgtt

sai d lastiahe, vhpoind cCractihn onatirtiandeddemdanl hadtf water,

acid qligomer s, ; saif %&qgej agld dg: VAROUL swel OSHICtof  the

st r eam Bel ng produced by depolymerisation of Iov%/‘ v of

Mol ec@hArms e ightPpblifitadEpeties) §orH- L r8altE Rk kh

process LIS 6% ghbe-baitieps Binkaf dackbediolg shiggmers;

Vg)pourco éeopqs}i%% Egogaegarﬁé %, 8:{ eo%tekﬂéacdatvﬁlg&r fraction by
means of a condenser at least the lactide to obtain a
first liquid lactide containing condensate fraction:

(d) removing the first liguid lactide containing condensate

fraction.

2, A process according to claim 1, wherein step c¢) comprises
partially condensing said first overhead vapour fraction, such that
at least the water is left in the vapour phase and removed £rom 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 claims, wherein

said first liguid lactide containing condensate fraction comprises at
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colum having a feed inlet at the |ower end of the
columm and an overhead vapour outlet at the upper end
of the 10 colum, through the said feed inlet, said
being nounted onto the reactor su -
Wozgogl‘?‘ggéﬁbents fromthe vapour product streafr;n [%%Eé 0)99835
leastWe@ hitnst hectddeuamd 8160 &t lfovedtio sl dw padkralityo athéeast
96 wel €ACLLTGe (Rh 65) ARLL S Alcithe upper end of the -
col'um a first 15 overhead vapour fraction consisting
essentially of water, lactic acid and |lactide, and at

5. therbewsr seskdihgt Be argObanheaphb@tingi tidigsf raeie@n the

. .consisti essentially of lactide and, higher-boiling.
sirst) (s | R0 abPR gP L BOnEr ity S oldeherhg T r BriBsal 1o
subjettedttoover headoxvapdati¥igetn criebpy. 20 neans of a

condenser at |least the lactide to obtain a first
liquid | actide containing condensate fraction; (d)

6. rFenBRASE§St r?é:cprﬁiﬂg‘fmwupga%c%ri dBRE Gl $HitfAg one or more

disti@mebnsgtﬁqs Eeastisenth? Stdps AIProcess accolrldi ng to
cl.aiml,.wherein.st C) . GONpLLses art.i N
i ae R e Ry T b E D e R S TP A aR pensats,
t hat fmactieastintdes waisgillasipef colupny héhy apomnphaseng a

and rgooyued Slomhbing t6ANERNSEI: 3Geda AnDiOORSSeen said
according to clains 1 wherein step c) conpri ses

or 2,
par t i BPFYPTc GRde REFAN§OR af R f ithEt COVETh SV potFPrising a
fract s@undsusheiniat vaboheashiliche avat ere andpachdj arf the
amount_pof the lact.i cid.are Left. | t % ur,
phasec%ir)]%mr’er?ovlelgu%go%mijﬁaé’ ggn g%s}ejér)&o%@%j %Bgrécé’%’%m
accor di¢ry adlapylaofatefebpmesedihrg fepai sietwhrd giy 1iquid
said fhfgsd;liquid lactide containing condensate
fraction_conprises at 27 WO 2005/ 056509
PCT) NEPGO3800875 | east 90 wt. % | actide and 0-10 wt. %
Ioazt ic gcs%éhongr@é&mgaﬁ )éva@%ui: eastt: @6 C%pféfgsliﬂgt iadﬁiandf
-4 wt. %) actic acid. A process according to any o
the pret®tt ng g]i’ea&l%’, e%é’ﬁeﬁhe the"™ 8 first Iiquid
| act . dea ceytanni i@ ueonsaensat exchpatdingnl odtisken dhei s
subj ectggltgoo one o tggrc%ldi St ialnl ation steps. 6. A
process Accor I'hg'to clal ms, erein said one or nore
di st+| | atbanost epsiiconpHdisen tedos taps boftorl Oafeyr
feeding.the.first |iquid I I.de cont ak ) Cc at e,
fracti oﬁr?cn §"a d‘fnlé)frl'q J[]%tl g%éﬂc% urf%,{H t fllgﬁé(’)% u?r% g:f/i %gld
a bottehiamérand a top end and a feed inlet between

s@k fre:RRthomLndqand hops eRdout Reacel dimntsidnhere
conpris second ovarehead vapour outlet at the top

|n%ra 4 : &r he
end of PHEPFEYCHIRAM, &Y% Guid outl et at the bottom

gndiandranadpguibottom vapcur fraction through the vapour side
cutlet:

(iv) removing bottom liquid fraction at the liguid outlet.

7. A process according to claim 6, further comprising the step of
(vi} condensing the bottom wvapour fraction comprising lactide
obtained in step (iv) to obtain a second lactide containing

condensate fraction.
8. A process according teo claims 6 or 7, wherein the bottom vapour

fraction and/or the second lactide containing condensate comprise at

least 9% wt.%, preferably at least 99.5 wt.%, lactide.
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of:

side outlet |ocated between the feed inlet and the
liquid outlet; (ii) establishing - a second overhead
vapour fraction conprising lactic 20 acid in the top

\VozﬁEQb@$ the colum, - a bottom vapour frachiPRyae03/000875
conprising Iactlde in the bottomend of the col um,
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in sPé@VE{T@)’ir (!Fi@/’f)er“éif) Wpfwl)ngloa‘il 19A55r s s functional
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12. A process according to c¢laim 12, whexein fthe at 1least one
functional molety of the selid scavenger material is selected from
the group, consisting of epoxy, amine, amide, cyano and anhydride

moieties.

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

conducted in a continuous manner.

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

conducted under reduced pressure.
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A process according to any of the preceding clains,
that is conducted under pressures in the range of
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