ad aa 4 .’ s
amnTm'lﬂuaacumﬁammunnsﬂu:unmnumun

ﬂuaqwﬂwswawnﬁ
SARAARIAUBIANSI A s

s ivimaTuTadFanm
AMZINNIANAAT PHNAINTIINMINIAY
nsAnu 2547
ISBN 974-17-6107-4

a = 4 - s
?Wﬁ‘ﬂ'ﬁ‘UENQW'lﬂsiﬂiflfllﬂT]YlU'lﬁU



ELECTRODIALYSIS FOR SEPARATION OF CITRIC ACID FROM

FERMENTATION BROTH

AUEINENINYINS
IMABSNIUNNIINL0AE

for the Degree of Master of Science in Biotechnology
Facult; Sf Science
Chulalongkorn University
Academic Ye;r 2004
ISBN 974-17-6107-4



a = - o a aan 4 : @
'I‘I'J‘fl’i’)?ﬂfﬂuWUﬁ mﬁnT'ns"lﬂuaammﬁamslwnnsauzunmnumun

Tay unaIsdung quaelu
MM maluTagdinm

s (R 9 s AR P
219013500151 HTI0AAAT19158 AT, QIWA udsndagenand

s (=2 ' o P o
210138NU5 AN TIONFIAAINGTY AT. UL ATYNTANA

s 1R ' 4 a a
2191395 AM15u TONFIAAIINTY AT. U Hagua

a 4 , 3 _v . g Yo a a Jd @ dy 1 &
AUSINGIATAT IWID4A: Talrk v umwmuwumuuuuﬂumunm

- p Ay ANUARMZINMaaT

............ AR i UsEs RTINS

o a [
I9TYNIIAUT)

X dn1l5nun

3 ulnd ia mﬁu)

AUty ﬁﬁ%ﬁmﬂmm

(5?)4?(1?(%51%15025 yue ﬁiLﬁﬁﬂﬂ)

ARIA9NT 1NN,

(304Man3 19138 A3 413U agua)

................ \l oM. x’h»’ AITUNT

(A¥I0MaAI1156 A3, wanqual naIdY)



saiung quaseTu : aianIns laneagaiensuennsauzunininmimiin

(ELECTRODIALYSIS FOR SEPARATION OF CITRIC ACID FROM FERMENTATION
s (2 J o i s (2 '

BROTH) 19158NU7n11 : wA.as. asned ulsadagaad, 0191560150815 : 5.3,

Uz ATgNSANA, 810138MUTNE13 0 < srAs. udy fiagua, 117 Wi, ISBN 974-17-

6107-4

¥
AA o

av S A = @ A
JTUIYUUIAT ﬂi“’ﬁ\iﬂlwBﬁﬂ‘H1Nﬂ1l’i’]Qﬁ'Jl!‘l.li‘ﬂ'uﬂi)ﬂ'li!ltlﬂﬂiﬂuzu'nﬁl'lﬂﬂizﬁ?uﬂ'li
ﬂmfﬂm"lﬂuaa‘vmm.,mnn.,mmn"ﬁummi'fluummﬂumsmni‘"mumsamnim"lﬂuaa-

qmuﬂafmug]nnminunmamuna ﬁas.ymmaaﬂgmmwmwuwmﬂmm

YOUBBIAY 0.0035 A3 1A iuduvesmsilou manuiunsaai
voarimin dnd'wih sasmed TAEUIEZIAT N veaszuy WuhaMERmnzaude
MINBANTANLU 1A1n Ba3 Bl .N- WnsANLUIGe T TR -
Fasniu 1 ae 2 Tagldan ‘ ~ AINADARS wazvimiin Twidow -
Fiasn 80 nSuReans et i i Ae Tael KW 1suumnﬁntnlﬂv’h 5 Thad
\'~ ad" 15.86 ABH2T34 ﬁamwnﬁmm
1 1anTUABAITIINAT. IUN Taedl
ﬂs:ﬁw%‘mw“lumnwnnm v : "_' ‘_',o-i_m; o1l uazwﬁwm"Mﬁw"nmzﬁ‘lﬁums

Y o o da
UDINANY Nﬁﬁﬂﬂsuﬁ‘nﬁﬂ'lwn'ﬁllﬂﬂ

nIANY unmﬂamnim'lmmama_gm’y

Favemiviszuuiitsed

ion polarization 1ag kinetic polarization

d o a g
ity 1 18 unvsididn Tns -

l.l aa 9 LY a é =l < : C%

ausagzmnldaiugn aa ¥NmIanimineanan

‘ ad ~a P v vy I v

BIunsatan Ing laneaxa TagTadasn laasen ladiuen Idvzgnilou

Y ¥\ s

AU lﬂ“lunwﬁ\ﬁqgi\icﬂlgﬁiﬂﬁgﬂiﬁﬁjamﬂm lﬂuaamauunﬂ

Hounauanliles TaanIns lanedga'ly)

mmsnsnmammwwamnmmu13114061115: varalds aﬁ’m miuﬁf%ruﬂmﬂ‘mmmm

o AR W0 bbb

[ @ 9) <R v
NUUNUAINNYNAIUNTE

RLTREL A T malulagyinm...... awiledeiide. Lihnd ¢ :} AL

UmsAnu.. 2547 oo awile¥ee s indiny.

awiledee10156MUTNIT L. @
I'd '
awile¥e0113enUT NN 1.2 °‘I




## 4372535723 : MAJOR BIOTECHNOLOGY

KEY WORD : ELECTRODIALYSIS /ION EXCHANGE MEMBRANE / CITRIC ACID
SEPARATION RANIN SUKSUCHANO: ELECTRODIALYSIS FOR
SEPARATION OF CITRIC ACID FROM FERMENTATION BROTH.
THESIS ADVISOR : ASST. PROF. SURAPONG NAVANKASATTUSAS, Ph.D.
THESIS CO-ADVISOR : ASSOC. PROF. MANA SRIYUDTHSAK, Ph.D.
THESIS CO-ADVISOR : ASSOC. PROF. NALINE NILUBOL, Ph.D. 117 pp.
ISBN 974-17-6107-4

The purpose of thi "y&ffect of variables on the performance of

electrodialysis process for separati ic ation broth and to optimize operating

ale module with an effective
ory N «

e the feed concentration, the pH of
fermentation broth, the electri agg > € .s 0d 15 cells, the feed flow rate and the
temperature of the system \ § process were concentration ratio
of citric acid to sodium ci ‘40 ¢.| ‘witial eitric acid concentration and 80 g.l

sodium citrate broth at pH 5, elec ‘E'E_y ‘ lt acl . s the electrodialysis cells, space velocity
15.86 h™" at 40 degree celsius. T raeflux d be 0.88 x 10” kg. m s, the separation

efficiency was 3.77 x 10° g.C" and consumption was 5.64 kWhkg'. The

erformance of practical-éléctrodialy ystem was controlled By iconcentration polarization and
.l -

kinetic polarization that @écre ystemi. Furthermore, the feasibility of

I
using electrodialysis mod in conjuction with simultaneous ﬂric acid fermentation i 5 Liter,

fermentor was pe uilﬁzﬁ ﬁ( ) %I( ﬂ Erllﬁm a fermentor and electrodialysis
was used to separ. t u mn id ﬁ e was pumped back into a
fermentor for mdintendnce of the pH, besides the clectrodialysed broth was fgfurned into a fermentor

it st AR | G Bl W o B s s

the module dnd membrane arca was too small thus the rate of production and separation was not

correlate.
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