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provides the fernentation part. Further, a polyimde
menbrane, or the like, may be used as appropriate.
The concentration part 38 is forned by partitioning
the inside of the fernentation tank 30 with the
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be di scharged to the outside of the apparatus. The

flow of lactic acid manufacture in the apparatus for

manuf acturing lactic acid of the present invention

WI Il be descrl bed First, the lactic acid bacteria,
he_com. s ’Lst% Bémellke are supplied to

t heW‘r’?fg" aﬁﬁﬁwgfea 5 BtV phihnlegtichcid beiom Bom briag bibited by

andtbe Heen hydtorldohircadd iosoardhtbe fike, I’Kﬁﬁétﬂhrb%mﬁit&d bﬂ@heoélecu»odes

t heThea! ﬂi’é"lieﬁt:'aﬁ’iﬁ oA 130the et gﬂa.%gen% uﬁ % direction of the

ferrrentﬁ‘léﬂglﬁ 48, the te eratur

app Y ﬂ‘ﬁmﬁé amew ¢ IngG L) fynthe ﬁ@ctﬁﬂﬂln mﬂﬂ%actlon, and is
m xpassed threwghghépdrtiticat 3Gtotte sthrerin 3 consetritivn part 38 In this case,
f er YROY 19tis9 RrahsPerrel 36 Eﬁeegncfcéﬂﬁ'atfoﬂ %%EVYIOQV%{% tkﬁ rasce for the

case,.the mxture in t atlon
ci r gHeatontysyughm nd |"P“3a§'8 lactie apid gl oramoam@uaus cpgrepfrated. In

r at asldision, 1@Rénkay canteinsanpent of formeéntition eosiloR | IRuidDY fabdughulabid in the
M XfehBitaR6 Q’t k& rtﬁ@afénﬁgltdﬁﬁn G&ﬁu&qgﬁﬁq%% Ea?%eﬁq':éﬁmﬁx g discharge

dlrect cuEre electricity 1's appti
‘32 and the cathode 34. The DC voltage 1in

t h| s cas@ha Bighreeheftdlioy of. lﬁhu”ecacﬂ flor¥d iR échcdfBEMON part 38 is

Pr &fiehiadl xetévFe?nt %19 c§ncgn1}éu ? N&a }h]elec\ﬁge oslﬁg}%gggtpxg(r $0,to be

pr event i on actl

éﬂﬁﬂrféicmwbﬁh%&owhe W’Wdefésch?% bt 5 thechiglt ¢cuicentration
| ord Jactindeid lban be dttainadhi The drcelafe6r Bd bb’nc%:lit&non of lactic acid

el gl Qgg&em TI?,&?&r th Qeoérr \éhlﬁ% %Cko%c%)%age se Em Ipctic acid is

fer tation 1 s Irecti
I5SpATEed; hep gertain genceniration is grqeedqd or sclrtha, a@er sipculating for a
eI Mﬁmmdeﬂmﬁtshea@dtic@ﬁdlsalﬂﬁhdrged passed t hrough the

I e

In t
co ik rssdfor e apparatus o mﬁb%wpg laptigoacid ﬁherwemawnmmn be

t helesckibek | BIRL isth sestidhblghies for epihidii e kgecifik g/ Ielo(f the Gdrfentation
SO'tzHﬁc' il e ﬁe&ﬁﬁ%’&#&%er rre L3k larlagn%‘?gl oa bxpia‘}nmg the

a certalna atlon r

ac SRRFticstrlartite femmentation akp sheipossers invention. ¢ he
f er ment aAs shown BsHIGLE] khel f&rmenﬁnd:ﬂaﬂd i tepigad ufv’&nﬁﬁht:&lﬁbe formed

di $me El%gve oﬂ%}lm&%m In%ﬁe 6 is ol eﬁV{l ?R}. SOIH‘&% ]B%%I y](JDIIdrical

Iatlc int |onpart

¢l 150k, b AR SRR 21 GFOVIHER (A0 thismetwal, and
I acﬁlrther mmdd tieteof, agylindrivkl {n6det Iiarth‘ibn 6f Ler¥i© 8 mesh structure is given.

ﬁﬁﬁ & as gﬂ%@ﬂ ﬁ{l ?@}223%8 I*JI(?i.‘%r e, s ' %mgcl)ﬁ’xgedabygtge calfﬁ)o%e 62

mg conce C acl
&fIPsevidsh aspneeptation Part G6nandribe spakeosumofinded

Iaoﬂybyﬂnlaﬁbdclﬁmﬁu&ePﬁﬁhéﬂﬁdtm‘cﬂﬁﬁorlﬁ&t@ by prOVI ding a
concent ik ARAGD Rbhenddi ohideh il SrdvBred YR ENRY AEChal por

when a, certain con ﬁlon IS _exce

t h&Y andyp ciggulating @eWStSPPRiY Peit 73 Ther waw majseiel prut 9F coniomicates

}: Ihenth ahd Ifdi’rgétﬁatiibnl p‘aﬂd68§ Od@ﬁigg@dﬁf gLﬁ@(FuchVufﬁtrht regl HtRAER the raw
nd..E iC e.o

f elr%arréﬁ a?’?' on- - tugtﬂ thﬁ?EIEP @ggpa%ﬂéu%ﬁhﬂ mixture in the

mefetrmheéation pary 6% Esotischargest a@brtftlm et frers diret raivrmeterial discharge port

VV| ¥4 1ol retdﬁ&P fo tﬁ@ﬂlﬂufé ﬁpa.tgtub 80 ﬁl BECt.l OfRteby, ifobPfiarch which

£ X Aol bt et e Bt e S fe”'e i G 02

e like, can be
epr anatory draw ng for expl aining the

|—

13



specific style of the fernmentation tank in the present
i nvention. As shown in FIG 2, the fernentation tank in
the present invention can be formed in the shape of a
cyllnder In addition, as shown in FIG 3, in the
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s O Pl 00 e TR P By o i
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Next, with reference to FIG4 to FIG 6, the apparatus
for manufacturing polylactic acid of the present
invention will be described. FIG 4 is a schematic
diagram for diagrammatically illustrating the
configuration of the apparatus for manufacturing
pol W‘gét“fhcasa% iswf%fort%ﬁg% dsiag not parienlariynlimimd. sTowehi a)mixing
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et (o) W) L 31 3 570 b ety 100
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deg C or so. In addition, the second lactic acid
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comfsPsaschasiied gagh.a  configuration in which a
pl @)al Genyratién §fdacficesid zat i on t anks and el ect ric
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gi wiixgreexaifiirebat 150WpMao: 10 RwiRs @6 € MmpeAULN b £ddgSC RShg the

[ gse ratio | actic
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aci d havl‘lngnmbtarmd wesintrodueedintatadermentation thnkaes sladvavin FIG. 2
i N e 1@623 arwhfé Passdng diReldifreRCledirithy 1SRRI AtaRsh Vs carried out to

akfat % ]actlc acid of 20% by mass. In this case, the fermentation conditions used were:
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foll owi ng procedure. (1) Preparation of a raw nmateri al
suspensi on Com starch (30 parts by nmass), commopbn salt
(0.5 parts by mass), and water (69.5 parts by mass)
wer e stirred at 150 rpmfor 5 mnutes using a m xing
appar atu osfp[{qe%are a_raw _material suspension. (2)

Prefs 887 BH 8f & & Srreactiony time of | 240 minutes; and

S usplmnﬂosmm,amm df 3.4t VIRC a0 vadi gt the nixas wak SidHREbddetween

95 ed

t o8 %%%&Eé%‘??ﬁ?% efiing SpRRRERaLe B o7 0hS S prs win
'é%")a "al ci um car bonat e (0.5 parts by nmass), and a
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m nbﬁtthlathea vbkayp e apyilied eacpdss 9&1edgsctﬁeiﬂ$bsxﬂ§dm Gldchi6des and the
m ar.at X | e rt
leﬁoﬂ?egtr@ﬁﬁst AARLHS- 1gﬁ}ma5€h FiHefydDbe |4 de e&?urgn Jg,?gﬁase the
degFlgsts ?RS“’%H%‘H Whiags Wes spt o) % ér?raV,e24 Vears 3.6V & adetstmination,
( 3)respreatpelyat Tierenits aeckdwarih FI®@d. starch After cooling

the | obt ai ned. i n .
he Loyl 2% b 5Eulling o8 0y WS R LALIE Bt
de i tha elestrosndasmasiseiolinges eAPEﬂn Yeeseert fom FIG 7, wen no current
DAl Wik amﬁﬁlacﬂ&é)tﬁ@elacupaﬁst(&e bwaga&sn) VS lsrEEl@sk co&EJéilmﬁthﬁ would

m XII E"éfcemﬁ@§ 6% \Mfﬂ%#sﬁ&?w b dﬁ%%ieicﬁoe%& sxﬁlogxs volgag r changed
f orln d-2 Wt]i‘ﬁﬁ"@%engﬁm’& ‘Y”éﬁ‘i?éﬂ&%?ﬂlﬁ? aéFelg 8choussi nipurtherewhen
Im ?hmgembmibaﬁm volige Weisxhatiged mtnta: venﬂe lad@Sacididohbefration after
e es

degst ]%E[@ahsgﬁaéﬁgﬁ @3 f24gg" @H.%s C&Iﬁaﬁlgf gﬁ%&é@ %l fegc{ogmosm voltage
st aYaifhangad m&%@ Wafheéﬁn“éﬂ“ﬁ“a% pf @ctmcui wstlé% lwapasmgso Asa
t haesmiltcaththis fii eoh B4 aée&hthét99 oltgRr 6551 byto BB S) i Piefdrabie as the
in a&-g}gmg}ﬁg%a ele@ﬁ&ﬂﬁ%sn}ogis gy 45 deg C, lactic acid

bacter| a %g ss) “was added, and the
§ 08P l?‘ﬁféﬁa&’@ 150 rpmfor 10 minutes at a
terrper at By exsinf abb agfatnfs fos | fabRringTilactio Geidphoingt b ScyRadrical

h
ol 5 tank A Al 1crc 86y it B o BSprn i A0 yelited 0 form
taﬂ?@ ig acid Py taking mefoligwing progedure) G 3. Wi | e passi ng

di (EctBeyingrsept el ectricity, the fernmentation was

carried g4y Pzﬁ@ by Hdséo ﬂ{e%% &n@%h?ﬂo?lflagﬁg yob%%& in % above

this case er nen | On con I ons USG
t efpAERYER] &5 FRrtsity g ots frutBeniyn gxide e ditansmm oYidagixed in
of azﬂa@s ratio Wf 88% b@rmdass) eakeee:itinee aOS9pE ifer 10Qhin@gEbPhsing #mixing

d Iy r<CUl n
t he a(%\dr}urrs;l n?d {hh and W%’% 3 S%I 4%}1.% Bﬁ,&ﬁ\e Tgmgerame
r athas §p deg%, b}ihqnaths npﬁlrerﬁbﬁﬁmed@ amaqan@qdned at 110 to 120 deg C
for 0.5 hours. In this case, the concentration of lactic acid was approximately 60% by

mass.
(2) Polymerization/dehydration step

Using the polymerization tank and the electric dehydration tank as shown in FIG.
5, the obtained mixture of the lactic acid and the catalyst was polymerized dehydrated for
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To 1 kg of saccharified starch obtained under the sane
conditions as mentioned in "lI.Generation of lactic
aci d" above, 1 g of lactic acid bacteria was added,
and the sane fernentation tank as nentioned in

1 vvas sed tq deternine the relationship
bet %g RPIRHes et%‘@ Gisplpted beteem the nolanerization tank and the electric
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af t ¥0-008 agd u%% Pf&mﬁmntt@kznd a%mydqhsmtmn tank as shown in FIG,
Corﬂ)rms Eompavddewith hige eyseeai Eﬁ@flﬁigﬁfﬂ)ﬂiesco\i%h@&? redf@et pressure
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manuf t ur I n
pol® Wppastipntime fon the aplyekrization aciohyithepdlyiactic acik.
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a fﬁt'hwasabprbmmmm@ms &&oﬁeﬁﬂ tEd ﬂeﬂ&i S B lfire 8?% second

' nlacﬁc H8e olé:‘lﬁgﬁﬁug BXm”aﬁ le 1§gl rrtgﬁgtso,l us in 240

rpmifor 1

t hPdnyesdiacludipg,th nerg oxrttm @rymsv@oanomstqp, a@r podydactic acid
agda\nm t@@p@trﬁigﬂnﬁalec\dﬁﬁw&@:t@g m@oom&mﬁégg m xture

obt al ne t 1.ed a o1l

For "0 5 GoaRais R el Jolaipuel oBh el Y iyt vsing the
| a&lfsreen %'.%e?rama&s aﬁcﬁwm%r@pgemmdehmm@n ng@hod, the period of
Potimereequired farrthel €hy et bad Pstyﬁﬁnﬂ‘ﬁb Qteﬁ 1 was approxxmately 30

P OMHERS of 3, afl e Yol i i Brited T the v Hzation

actteP € %@msmtglsﬁ%mup@ bywethuz@dnbmeblﬁnm atidthaving a

22waight dveiapé eivlevhlar Weiifion 92@0600 uh@hﬁﬂ.teb aW%

poﬁm kﬁmé Oo%fnfnk a%g tttl1e el ec%qI &rﬁ t| cSnc m[gthe

ot Petiod o 1f @es; %fgre gsteghgc@ordmg to

i nthe peesent dnvertfon using the electroendosmosis type dehydration tank as the heart, 2
polylactic acid having a desired molecular weight could be obtained in approximately
half the time period for polymerization using the conventional reduced pressure
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dehydration tank, direct-current electricity was
passed through the polylactic acid at an
el ectroendosnosi s voltage of 4.8 V across the
electrodes for dehydration. In addition, the
n@;gature of the polynerization tank was set at 140
drglQR ¥y the initial 90 minutes, and 115 to

120 deg @sfceu bd een FEATFIG iSNghehThe sstanitof the (5 Td3ént Wvereidh was used,

o PR Bl o} 1 SR LR BB 1
<EvHPLLY 8L, pad the pelymstization &eqparabrcﬂ terred Lo the second lactic acid
dehgnﬂymarizmnsaepm'; lves BIBSdeg D, @6 ﬂfe(ido%ch&ﬁbﬂ e\éﬂa&&@wuld be

c'e&’ ﬂy lﬁ;{, %e’ gonfp%r”eﬁ ts gﬁp gf lqlg de% %@%ﬁk o hﬁhlacuc acid

Syn esl s
i niBat ﬁmenzmusgepﬁl)@n@ thatef 128 ded © fordle @mdbgcumé polpmerization
el eﬂép’(@‘ﬂﬂd]ﬁbiﬁmdoﬁve&i@éﬂaﬁ&&c@d réss&e\ieh %ysﬁﬁdwa@ Qéeat

pol yl act ght 00;. an

using t h‘é‘g pg%ai%?oébgtg gccf’ \gﬁw go c}geel pé%sf”% VR F‘afr}eglﬂd of
t armwalﬁﬂcglﬁes\/aolvhctwwed hichadlews b pelalactiv agidthiaving e desjrsd exolecular
ac cwdiglitng b& obthine] AENYRA LERRALy mdﬂ Q8o b&RAWE Ume, as well as an

e it B IR 55,8 55 03 e Ao A p e o
by M@meé M@M@ﬁcppgs enfhan agfpagatesfopmandestuning Golpigetic acid with
( NRﬂ)lch 2 yl@éhc a@fdd:aﬁﬁ& Bt adb@hard MEleblar Wessht bR &Cdstaﬁfed with high

| h FI G
tlfngygndg‘flgﬁﬁ r?‘feflﬁ i?frt%’?ﬁscﬁgﬁ %?fg‘r“ﬁﬁsa?:l\gnlsﬂl p betvveen

t he frokddition, 2sing dhe methpd o8 manefactering pdiwadtiolapide tiezappiretns for
t i |Tﬁanﬁ1ﬁf:tuhﬁ‘§ 1@&& mrdna ahd aﬁ@qtnl elan@écnkas pBA4li@6did f the

poi e, Bl R by gessra S5 f s pepocanin
sy sﬁf oplvlaeticoacisi aag be eontipnsugly easdesd out, pudrediction oftheigjzer df he facility,

eI G%&rﬁ@ndﬁsﬁﬁ&l, Seidéfg tﬁ!ﬁrbkﬁﬁltﬁﬂrlid Q’tibré %Kvegieﬁ@ Har fedbtion in
I rs actic aci
poly qﬁ?@éﬂ?&mﬁg?gﬁgb?ﬁ%&&ﬁas approxi mately 20 m nutes

or so, and the period of tinme required for the second
| actic acid polynerization step (T2') was
approximately 160 m nutes or so, thus in 240 mnutes
including the period of time for the drying
evaporation step, a polylactic acid having a wei ght
aver age nol ecul ar wei ght of 120, 000 was obt ai ned.
Contrarily, when the polynerization and dehydrati on
was carried out using the system according to the
conventional reduced pressure dehydration nethod, the
period of tinme required for the first lactic acid

pol yneri zation step (Ti) was approximately 30 m nutes
or so, and the period of tine required for the second
lactic acid polynerization step (T2) was
approximately 390 mnutes or so, thus to obtain a

pol yl actic acid having-a weight average nol ecul ar

wei ght of 120,000, 480 m nutes was required, including
the period of tine for the drying evaporation step.
Therefore, with the systemaccording to the present

i nvention using the el ectroendosnosis type dehydration
tank as the heart, a polylactic acid having a desired
nol ecul ar wei ght coul d be obtained in approxinately
half the tine period for polynerization using the
conventional r.educed pressure2423




dehydration system As can be seen fromFI G 8, when
the system of the present invention was used, the
pol ynmeri zation tenperature required for the first

| actic acid polynerization step (Ti') was 137 deg C,
and the polynerization tenperature required for the
second lactic acid polymerization step (T2') was [18
(;nga hfll e?e pol ymeri zation tenperature could be

r 8etic &8 B T°f 6% % as conpared to that of 145 deg C
required for the first lactic acid polynerization

step (ir l) ﬁnﬂeﬁﬂ%at 08f mddFadetiGgf h1yR8 SECNE, | @6dreSn the
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”@&geﬁgﬁwlbﬂgpdx%cﬂgéﬁ:igﬂrgd Jt f&hwaqlalalJH O jn which the

concentration of lactic acid can be obtalne
hPYIFBFFAEPBRAFE Sh@TSRi%Hpet &t BRETOF HERuPLEParglsgtrodes,
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efflclenc¥l in a short period flrrec
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nerecacéndosngs iBoEy: atbracgeam d, the apparatus for

manuf ac d for
manuf ac% y E&Jlggéioglcfg? ﬁ% % f‘“‘hggﬂg‘{eg‘sza fon tank to
i WA Figh laf’ﬁ'é: 6?’6‘3 @§3ead \é‘F difet FrNCgBRERAPT RTETig guprlded,
aBédtst thd hacpid yen lfﬁﬁtdaﬁelnt_:pﬁ.tp&l Yk agdhyradiof- can be
Cﬁﬁvfzgéﬂé’ﬁlﬁu £ %%n\g:gegyst PE "".'[‘au:t::rtc(:e dafécﬁ gg%.lfa ”;he si ze of

oper at |%5he%‘?fé‘1€o¢ﬂ?’é'ﬁ¥%?n %Fﬁe ‘r‘*éd’bctifbﬁnlﬂectrlc
nastyliast ithi tghkC BStingaie aksor RepPrOvE dﬁ@cm?&hev\haet ph§t1t10n,

C;I% geg hgrﬁratlotnh%an%t hOCLIlgf nr{a%ngf % L uéal. Qgtf%exng Cthh

acCl d I C acCl | syn SI ze
f‘é‘refréﬁleyq#gtwwegé# abl Eros'ﬂé?—cb len sicamhddecpids afithe
bedc Fbdest, Oafpdh By Ida.eééi_ccaetéht ar%teﬁélﬁﬂyneo tehe 1dcect iskia
agid towli?u gehyarati or }% Lygonde ”589 en ogp“ VAT
FRTHERT AP S Bes nes i FeresRt oPe Aqense
f RYIYBRAT kAat ben SttaW&OhaxﬁmgevatwaF@asp ahqoéwti@f acid polymer to

et iepdRStich pard bl Olbct Ahddsmde@Bcent ration part
partitioned by the partition and in which the

concentration part is provided on a cathode side of
t he el%ct r ddesthod gfp mprufagdivriog- pelyd eetticebeict, r cwiprysing:

the maXbHIﬁneQ‘@EHt&bﬁ”d&ptﬂﬁchvﬁ‘&@éaﬂcﬁlgﬂiﬁhﬂoﬂ Bfiging it
actic acid to. transfer

L6 P O EEAteh” 5 i SRBRRL AT AUPLRPIArTE By tactiS seid
gvdomexrerddsnosi s for storage;

an electric dehydration step which, in an electric dehydration
tank having at least a pair of electrodes, a partition, and a
dehydration part partitioned by the partition and in which the
dehydration part is provided on a cathode side of the electrodes,

applies direct- current electricity to the lactic acid polymer
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a polynerization step which, in a polynerization tank
to which the lactic acid stored in the concentration
part is supplied, heats the lactic acid for causing
it to be dehydration- polycondensed for synthesis of

| actic acid polyner; and an electric dehydration step
which, in an electric dehydration tank having at

JAREh BPBLIn AlnlREIL 008Dy oo BBt 1 W ndlfeization step
vitsl éﬁanﬁtfﬁé wnydmtch@riapam acid modynete to orhea delatdration

siade ®f ehberroeh@sdmbeies, applies direct-current
electricity to the lactic acid polyner which has been

dehydrati on- pol ycondensed in the polynerization step
to transfed wethed dfinmahgabtuting mdlyla@dlcya®id &8 sdch€orth

dehydsaf hosy @arvﬁhel?)_‘n?ltﬁgtxrééﬁgm%@ééﬁ:h % Arfielleg, of
a

manuf acturi ng pol ylactic acid, conprising:

pol yneri zation step which heats lactic acid for

causi #g i tAn t epperaiwlydrfari omanpfdcyasidensgdyliadtic acid,
HhpPRShg: of a lactic acid polymer; and an electric
dehydraton step which, in an electric dehydration

t ank hg\/h?ﬁ“ﬁta 18, dperodpctionoynit) ghrqughiewhicy lactic acid is
pacteduced; and a dehydration part partltl oned by the

partitizo gri 110 IS

provi dgdﬂ%%ﬁar c:éa}tt %gﬁél&g@ ?el{pfégggr[ S ? c acid, ipryogyced
JFP‘éctthequrarcéh‘F Qcdt ringreductdon hélnﬂ'actﬁ% a@-’w@ pbt yver be
Zshydyiat hothas 1 peatenkeddy dirat | on- pol ycondensed in the

p0| y”eghzé"lte'cgﬂcshﬁkpydé 31 @Hftf gavn.ngt g& I 1t haeplalaCtolfC

acid ]’.p mer tot atilon
&l eTrOEfd AsPSiikion a ﬁe@ﬂ&’dretl%mﬂftaeemmtngned by the
pottyltdot @nacird whscts €he fd@h{diratt Bn Gagt Mel Rﬁéw.&ed vdpegei n

tcggho\éggg%ébgg &gagfelgtk‘?d &orn star ch. 4. appar at us

manuf act ur 1 ng pon actic acid, conprising: a
| acti cW%Rﬁednlﬁhﬁr6%&R§FF®rﬂQHMﬁ¥aq;hncnn;h ggpnldhs |Hoettc-current
aredtrisity mbrexkicestic apod WERheAatvh06h WAkt pal GBLNEAL for-
Bgfyéogﬁérla%daﬂdt' ntr dlég_gd fromthe lactic acid
troduction 0 YC'mause IP t B lk'f to transfer water in the
GRHAEr AFLH NPT ol ifse dehydrat son alagtt by celisitydersiobnosis
Box tdehpiratgorit | east a pair of

5. An apparatus for manufacturing polylactic acid as set
forth in claim 4, further comprising a fermentation-concentration
unit having a raw material introduction unit for introducing a
vegetable starch and lactic acid bacteria, and a fermentation tank
in which at least a pair of electrodes, a partition, and a
concentration part partitioned by the partition, and provided on a
cathode side of the electrodes are installed,

wherein the fermentation-concentration unit applies direct-
current electricity to the 1lactic acid obtained by causing the
vegetable starch and lactic acid bacteria introduced from the raw
material introduction unit to be fermented in the fermentation tank

for transferring the 1lactic acid to the concentration part by
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el ectrodes, a partition, and a dehydration part
partitioned by the partition, and in which the
dehydration part is provided on a cathode side of the
el ectrodes, wherein the electric dehydration unit
applies direct-current electricity to the lactic acid
polyner whi ch has been dehydration- polycondensed in
41 ner | i zation unit to transfer water in the

|AEE c acl %’mﬁéfyn@}w?e& tHE ARFAT aPFth pAr they concentration
elagtt rarghdepnidsp sthef dactdehyairdaetored fn the appenefdtSon part

fr chapeh ard bbb fbnP@hitl . actic acid as set forth in
claim4, further conprising a

fermentation-concentration wunit having a raw nmateri al
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8. An apparatus for manufacturing polylactic acid as set
forth in any one of claims 4 to 7, wherein the electric
dehydration unit comprises a hollow element through which the
lactic acid is passed, and a plurality of rotating vanes which are
provided inside of the hollow element, and are adjacently disposed
such that they are mutually inversely rotated with a passing

direction of the lactic acid being set as a rotation axis thereof,

9. An apparatus for manufacturing polylactic acid as set

forth in claim 8, wherein the rotating vanes constitute an anode
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t he polynerization unit conprises a holl ow base

el ement which has an opening part at both ends, and

to which the lactic acid is supplied fromone opening

part, a bar- like rotating elenment which is provided

I nside the hollow base el enent, and has a helica

groove, and a heating unit for heating the inside of

t al,l e, el epent d ausi ng_t.he bar-1like

r%fg{l?r?gleg e‘%%r%tu} SE%eeqre Sf%{]ceggmf#gthna % acid is

fed under pressure, being heated, fromthe one

openi ng. paﬁfnt gﬁﬂ’hﬁi’:ﬁ’e tfoe x?ﬂih@?ctﬁﬂ@ﬂé 'i:%lﬁ’%fét,ié LAY as set
essed. 8. aratus for. mapufacturin _
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t®T7, stgekein the electric dehydration unit conprises

a hol l ow el enment through which the Ilactic acid is

passed, and a plurality of rotating vanes which are

provi ded inside of the hollow el enent, and are

adj acently di sposed such that they are nmutually

inversely rotated with a passing direction of the

| actic acid being set as a rotation axis thereof. 9.

An apparatus for manufacturing polylactic acid as set

forth in claim8, wherein the rotating vanes

constitute an anode 27 of the electrodes in the

el ectric dehydration unit. 10. An apparatus for

manuf acturing polylactic acid as set forth in any one

of clainme 5 to 9, wherein the vegetable starch is

corn starch. 28
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