unfngantwing

nszvaunsuenuuunlimstusasmsuenlesudowdiy  Idgnunanuszgndldlunsiia
Uiqvisnsadnddndiléoinnssuauniswln  WewuaflSe Actinobacillus succinogens ATTC
55618 ignldifusndnnsadpdinludsufnsaitnnmitldvinnisadaumiusuuululasia-
Wnsdusuly imiilafiusnesnunldvsgniiludhgnssuumsinientlurasfed
wuafiSeiignindu  meludsfnsaifanmazgnlflunszuiuniswiinluseudall  wasiinng
TjurmnlumsusuanmanuBunsa-ssvesimin lasasdadundowraisuvesnsadu-
visdudiasine  dwiunmsmaaeulssaniameasssuuuiluiumstuiu 1innsiduusy
wuuesiinlunsmasunsuenasTslussuuasinesilashwinggs  Tagldinisme
gaumsiniuansduAseinelian ey Wy mnudy muduty wazaay Wunse-
i iy dmsunsveaeuiviingsety wusruuluinwsiuasigasu  Ae
anansavhmsindalusiudaduansiuanalunld  Tuvnedszuviliausowsnnsadundd
sonaniuld  UfiSeneameifindussminnsadadinuasionuealdgniin Houdnues
Inwefiadnduntusgiusnsidumssnsiwin.  lusneiigaumglesdsvsnasonndnuanis
vhuigvsnsededinanimindiunssuaunisuilufhestuldgninm wamsvaaemuh
wawﬁmLLaswﬁmwammlmaﬁa%’ﬂ%mm%uaﬂﬁ’ué"mmﬁr‘]’ﬁmﬁ"’wlﬁua@’lﬁ'ﬁg Faramsnaans
wanslidiuinnsadedinlignivdeudulaefiedadumimuniiodugants  naassildszuu
msuenlerdudewiu  Tawluufiteneameiiadunioviannsndusiduan  wavns

v v w aa aa a £
lalnsladaud azldansazanansadndiiniiianuuignsas



UNAREDAIWSING Y

An integrated membrane process that consists of nancfiltration (NF) and
vapor permeation (VP) was employed as a series of purification process for
fermentation-derived succinic acid. Actinobacillus succinogens ATTC 55618 was
employed as the succinic acid producer. A submerged microfiltration membrane was
equipped in the bioreactor in order to detain bacterial cells inside the bioreactor.
The cell-free fermentation broth can be further processed and the detained cells can
be used in subsequent batch fermentation. CaCO; was used to neutralize the
fermentation broth resulting the formation of calcium salts of organic acids.
Separation performance of a ceramic NF membrane was examined for both model
solutions, and fermentation broth. Rejection of organic acids were investigated for
model solutions as a function of feed pressure, feed concentration, and pH,
respectively. For fermentation broth, the NF showed its usefulness for protein and
color removal rather than separation among organic acids. The esterification reactions
of succinic acid with ethanol were initially investigated using model solutions. The
yield of diethyl succinate was the function of initial reactant ratio whilst the operating
temperature played an important role for productivity. Realistic purification was
performed with NF-treated fermentation broth. The yield and volumetric productivity
of DES strongly depended on the dehydration rate. Experimental results showed that
most succinic acid was converted into DES at the end of the VP-assisted esterification
reaction. After fractionation and hydrolysis, a high purity of succinic acid was

obtained.





