¢ o

@ [ a £ a 4 o Y ]
INTINHHU DNUNY : fﬂillﬂﬂl!aﬂm‘ﬂﬁi:ﬁ/]‘ﬁﬂiﬂ@u‘ﬁ%ﬂﬂWﬂu"lﬁﬂJﬂTﬂﬂﬂﬁg‘]J'JL!ﬂTi!LWu

e : i Tuilinsdu (SEPARATION AND PURIFICATION OF
ORGANIC ACID FROM FERMENTATION BROTH BY MEMBRANE
PROCESS : NANOFILTRATION) 81915891/5n#1 : Q’G}hﬂﬁmmmﬁﬁim.qum

Maaun? tag Dr. Héléne Roux-de Balmann, 190 Wi,

a o =2 o

g a £ a ] o w 90} g
\Tl‘Ll'JFﬂfﬁjﬁﬂﬂ'lﬂ']fl'L!EJﬂlLaZT]'lﬂﬁt:fT]‘ﬁﬂiﬂl!ﬁﬂmﬂ LBU miﬂﬁmmmaqaiﬂﬁmﬂm

o A ] A & A A A = A
WQJﬂﬂiﬂl!ﬁﬂﬁﬂiﬂElclﬂfﬂﬁgllfluﬂ’lﬁﬂﬁ@ﬁllﬂﬂu’ljuwmﬁﬁﬂm UHUEUNNaeNANEIAD Desal

] ' a iq ¥ & @ J
SDK msnaassszgnuiiaily 4 drumuriavesdisazaeildiuae arsazaeduniigs

]
AA o o w

1 : a a a ¥ v A
b],@g])!!,ﬂ ﬁ'liﬁ$€'11ﬂ‘1/]3JG]’JQﬂa$a18141?\1‘]11!@] AONBUA LUASTTIUTUA LASHUINUNITI 91U U NI

=2 (.

naaesdIunsn  Anwina lnmsnemuiadisiiuuRuge e laeldmsazaeniisignazae

vilawtia laun galad NaLac (ImReuuanan) NaCl uag Na;SO, wunnanududuves

1 a o 2 o Y 9 A ! o

uanaNge q atsmusuvesnalad (lvunuanududuvesgalad) lmgannatsmusu
4 2 Yy v = &

YDILAAANLIN (AAAIAWMTANTUVDIANMTUTUVoIaaan) uaaslirudennuiluly

'y

1 Y H
llﬁgl}clullﬂﬂqaiﬂﬁﬂ@ﬂﬂWﬂLmﬂm‘mﬁﬂGl’Jﬂﬂﬁga18‘ﬂ\1ﬁfNWf:Tll@ Aenu lumsnaaesdIunedes

u

(o

H 9
U o %

= o ' @ A 1A 2
ﬁﬂ’]&l1!!,i\1ﬂi$“Vni$ﬁ310ﬁﬁgﬂa$ﬁ18ﬂquhﬂl’3ﬂ‘ﬂ pnasangy

ee &

% A g’/ k)
Q HAZAINNATAINNVINIY

=]

nues  TasAnu luasazareiidignazatedossiia w1  ieanunduvesanan
A 2 1A 1A o A v & 1A o <3 Y
iy ludlsaaasmusuvewaamninanauniiy  uanTsmuduvesgaladnanasdin
v Y v Y
HUAY ATINUFUVOIAIPNAZANIADINZAAMINWMTINVTUYOIANWTUTUYES CI 1A
v < 1 @ 1 o @ ]
pe 10 lsAMUA T MUTUVRIAAIANIZAAAININAT  wendInHA T IMUGTUYeIna Inavs T
2 o Yy 9 2- A 1A @ 1 A A
YUAUANUANTUYDY SO~ YULNATINUFUUDIUAANNIZAAAIDE U INILBINNAIIY
- A a 3 4 a a a 4 4
Wuduves SO.> Tumsazate Usingmssiimaduiivzgnetiune 13 luinetdwusty msuen

[

a X ¥ Y 9 v & o = 9 9
nalageenvnuanmnizamnsanavuld  iFnwldamldngns lvadwazianududy
= [ @ d'dé', 1 _ 2.1 [ = )
YOUAAANGS MIVBYVDIAIgNaza18NuYd 15U Cl* uaz SO~ aIHanIENUABATIINUIY
e y v A o gud = < 2
yosnalnduazuanananawanaeny  anvaguivhldiaudannuiinll1dlumsmy
(Y Y a A A
anwawnsalumsuenuannnugalagaemsi@umnie NaCl w50 NaSO, adli/lu
MsazaeninalaauazianmnAaueg  IUMInAaeIdIuNdI  ANYIBINTNAY0INTIAN
A J A a A
indeaoANNEIn lumsuenuanmnuazgalad indeazgniavas il lumsazareiiigalad
1 I AN o A 1 a A '
vazuanwrauegnaailumsazarenidIgnazateausiia WU Madunae NaCl 4y
y 4 X 2 9 = a A . y 2 E &
Timsugniuvuaniosvaziimsdunae Nap,SO, 1elimsueniiugaiyuun wenanil

o ) Yt = a a A 9 9 2 )
El\ﬂﬂllﬂTiﬁﬂ‘HWﬂi%ﬁﬂ‘ﬁﬂﬂ/‘l"ll@\‘ilmulﬂﬂ‘UN ﬂWEIGlGIﬂ13‘Vlﬂﬁﬁ)\‘lﬂWﬁJGlﬁi%‘U‘U!WNﬂ’NﬁJL"UiJGUu"UfN



11391 A Ty Tagann

msdnm 2553

A A @

Meilo¥o1nANY

II

aiin¥ee10138M1/3A11 (at SUT)
. y
a1eilere19130NY5n11 (at UPS)

A A I J
ﬁWﬂﬁJ@‘KﬂﬂW%Tﬁﬂﬂﬂ?ﬂHWi?N



II

CHAKKRIT UMPUCH : SEPARATION AND PURIFICATION OF
ORGANIC ACID FROM FERMENTATION BROTH BY MEMBRANE
PROCESS: NANOFILTRATION. THESIS ADVISOR AT SURANAREE
UNIVERSITY OF TECHNOLOGY : ASST. PROF. SUNTHORN
KANCHANATAWEE, Ph.D., THESIS ADVISOR AT UNIVERSITE PAUL

SABATIER : HELENE ROUX-DE BALMANN, Ph.D., 190 PP.

LACTIC ACID/NANOFILTRATION/RETENTION COEFFICIENT/SEPARATION

FACTOR /PERCENT PURITY/PERCENT YIELD

The aim of this study was to investigate the separation and purification of
lactic acid, i.e. sugar removal, from fermentation broth containing lactate using
nanofiltration. The experiments were carried out with the Desal 5 DK membrane;
model solutions of glucose, sodium lactate, NaCl and Na,SO4 were investigated in
single-, binary- and ternary-solute solutions. A real fermentation broth containing
lactate was also performed. There were four parts of experiments in this work
depending on the solutions used. Firstly, the mass transfer mechanisms of solute
across the membrane were determined using single-solute solutions. It was found that
the retention of glucose was quite independent of its concentrations whereas the
retention of lactate strongly decreased when lactate concentration increased. The
separation between glucose and lactate was expected to be feasible, when both solutes
were together in a binary-solute solution, since the retention of glucoses was much

higher than that of lactate at high lactate concentration. Secondly, the interaction
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between neutral solute/electrolyte and electrolyte/electrolyte was investigated using
binary-solute solutions. The presence of sodium lactate or NaCl showed that the
glucose retention was lower than that in single-solute solution, however, the presence
of Na,SO4 did not affect the glucose retention. Moreover, the separation between
glucose and sodium lactate is achievable, as expected, at certain conditions; i.e.
maintaining low permeate flux and using high sodium lactate concentration. Thirdly,
the effect of addition of NaCl or Na,SO4 on the separation between glucose and
lactate was investigated with ternary-solute solutions. The separation was slightly
improved with the addition of CI and it was significantly improved with the addition
of SO,%, however, maintaining low permeate flux and high concentration ratio of
higher retained/less retained solute such as SO4*/lactate was required. Furthermore,
the experiments were carried out in the concentration mode in order to investigate the
performance of NF which showed 64% of the highest purity and 80% of the
maximum yield. Finally, the separation performance and influence of added Na,SO4
on the separation in real fermentation broth were performed and the results were

comparable to those observed with model solutions.
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