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Effect of Fe-based Coagulants on Cell Separation Efficiency from the Culture Broth of Alcali-
genes eutrophus. Ryu, Hee Wook', Kyung-Suk Cho', Jong Woon Kwak’, and Yong Keun
Chang*. 'Department of Chemical and Environmental Engineering, Soong Sil University, Seoul
156-743, Korea, “Department of Environmental Science and Engineering, Ewha Womans Univ-
ersity, Seoul 120-750, Korea, °Department of Water Treafment, Kyunggi Chemicals Ltd., Bu-
chon 422-080, Korea, Department of Chemical Engineering and BioProcess Engineering
Research Center, Korea Advanced Insfitute of Science and Technology., Taegjon 305-701,
Korea*— Alcaligenes eutrophus was successfully recovered from high cell density broth by pre-treat-
ment with Fe-based coagulants. An inorganic coagulant, Fe,(SO,),, and a polymerized coagulant, Ferix-3,
were used. Good coagulation was observed in broad pH range of 3 to 13, the floc size was increased
with increasing pH of culture broth. The optimum pH of fermentation broth for cell recovery was 10
to 13. The optimum coagulant dosages to recover cells with 95% cell recovery were increased with in-
creasing cell concentration. Optimal coagulant dosage was lower when the polymerized coagulant was
used rather than the inorganic coagulant. The coexistence of NH; was increased coagulant requirement,
and the coagulant requirement was 0.066g Fe'/g NH;.

Key words: Alcaligenes eutrophus, cell separation, coagulants, polyhydroxyalkanoates

Ea A Afste s Eetad ] wig oz gl EoF
29 % A gdAE Fasslr] HaE AL E2)
28] sidbel| A3 A7) @abs] z18E 3 glok g%
Al Q¥4 7EALZ = polyhydroxyalkanoates(PHA),
polylactides, aliphatic polyester 2 polysaccharides
o] git}, o] 5 FollA PHAE v A& AlEuel 34 -
%A == polyester 722 33EE Al 4= Q)
= AEhe Feadd ws AR B4 7R A 9l
o] 71& EFelxge| dAEHE F58Y gle E3o]
c}. g ¥Ael PHARE polyhydroxybutyrate(PHB)2}
poly(3-hydroxybutyrate-co-3-hydroxyvalerate, P(3HB-
co-3HV))olt},

BE 5 ATEES ke B EAstelA A
ol g FFE (AL, o, AL F)o] 5T A
B4 22 ofluz] AAEA R PHAE FA3c Zo=
a2l qloh, diEAl PHA AL 525 Alcaligenes
eutrophus2, 3, 9, 10, 151, Alcaligenes latusl71, Azoto-
bacter vielandii[ 16, 171, Pseudomonas sp.[20] 2 Methy-
lobacterium organophilum[12] o] At} HZ S &=

*Corresponding author
Tel. 82-42-869-8812, Fax. 82-42-869-8800
E-mail: ychang@sorak.kaist.ac.kr

PHA AAbel] Feiste 23S A2’ Escherichia
coli®} Klebsiella aerogenesS ©1-8-8F PHA A2l 3t
Atz A= QJeHll, 14, 23], Alcaligenes eutrophus
= glucose} 22 7ieigl &t o2 NE] ZAx AE 5
A} oF 80%eh= B-& ko] PHBE £ 4= glo] oz
ek 71€ /i SReA 7P s At X
UE dFolth o] FFF o] &3l 1S Agh FFr=
3= DO-stat F712] aFE A vk 7)akalo]
°F 280g/L(230g PHA/L)2] A Ayate] 7Feslsdict
[21]. ol&igt Wiz Aab|ed] MPdx B3z,
PHA®| A4kl zel Hel - AA| v]go] vixr] wfiel
o}2-& PHA4] 7}2-& P(3HB-co-3HV)7} 1 kg3 $16.2
g Si7te]tH13]. PHAZE 8315 =71 #lsliale ad
AEE o]43 =k A= /o] HQ3l, 53
A w4 7] - AA| 712 sftte] B3}

PHAE 373 AxrzHe PHAES 353t w2
el o 2 HE A 3|49 3% FAEFE PHAS
sl o2 FAE o Qlohb, 6, 13, 18], viefd o g2
B TAS 3este 71 nE Al ui e Al Rews)
oJ{elrt. e, wlAE dAe] U AA(E)Y
Uz} AL vkt Al =r|7F 2w A A
F7) wi-g Zof, 7]E9] AR Hot og9iyE o



258 Rvu et al.

W2 ARSs7lolle B2 oeld Ao] Tt oed
FAe A DAl EAAE vkl Ao Ey
coagulation®} flocculationell &J3) FA8] iz} Z7|&
9 pmol e vHEo] FAY At | HeE F
7HA71a AL HEet AEE Aok, FA &
2] A&S A3 FUMAA = ols ¥Rk o=t Eew
45 A3 A = s Aelvh SAAE A=
2] FA o AL3tee dvrt 28 d7aled osiA A
=90 rH4, 19, 22]. HEHQ] A2 Weeks 52212 &
RS AHEste] B2 Saccharomyces cerevisiae®| &
Zoll Aste] AFsldct. 7k miofel 23 g Al
X o 7]Ee] wdgtel uel, AEETAA SHA
£ A4317] HdlA= 100~200 g/Lo] 5% AlZejek
Ao o] g3 AT} SR He]ol &3 FA Y 3 FEA
o g A7} H g3}

7|&el @el AHE 1 glE F718AAlE A 47
F(ADA A Al ¢} "4(Fe)74] ;"Xﬂi TEZ 5 sk
FeAl $3Al= Al A Ao vlsle] @Eard -9 A
WA o2 FRlEFe] Z7] uf ol SRS T Aol
AUtk £ dFelAe AR FetaEE Ak A
eutrophus®| 5% ‘ﬂi"ﬁ N oA o) FeAl &3 A9
A A AR T, el Ayl ¢t
TFAEE "lAE Fe74] SAA Y Fas 2l
w3, FA A viAle A 7] Az dEkE Tt
3l #A A 2L =&3tuA) sk

—_—

He

M2 2 g

A. eutrophus©| Hj

TAZ G Aol A& vk 25 L Har| @
g 7)) E o83t A. eutrophus NCIMB 11599 755
F7HA aljekstel AJakstsict, Fatulokel] AHEH v =
Z55 1 Lell A8l Glucose 10g, KH,PO, 1.5g, Na
HPO, - 12H,0 9g, (NH,),SO, 1g, MgSO, - 7TH,0 1.2
g 2 vk F<4 S8 1 mL Hrlsle] ZAskgc) vl
=4 498 1 LY 5N HClE-el FeSO, - 7TH,0 10 g,
CaCl, - 2H,0 2 g, ZnSO, - 7H,0 2.25g, MnSO, - 4-5H
0 05g, CuSO, - 7TH,0 1.0g, (NH)Mo,Oy 0.1 g, Na
2B,0; - TH;0 0.2 gﬁ 7‘<—17].5—].o:] EPE%‘:}'- ‘ﬁ'ﬂ“q HHOJ"H
AH-gE 27] WiXlE £/ 1 L9 glucose 20g, KH
PO, 4.4 g, (NH.,S0, 4g, MgSO, - 7TH,0 1.2 g, citric
acid 1.7 g 2 "=k 3<% 498 10 mL #7Iste 954
o}, vl x] 24| A glucose2t MgSO, - 7THO0= H =2 23
sled wix)oll Hrslsict. 30°CellA 197E 218 vl k(180
rpm) ¥ 7 vk 100 mLE 800 mLe] AH71<] wiA|
£ 92 way)d HEsch /71 sk DO-stat
Well 2)3) 800 g/L2 glucose -2-4-& F])5PdA] ulFs}

lci{21]. whekde] pHE 28% tErlobse) 5N HCIE
o]-4-3}o] 6.8-7.022 A3k}

SEMl ¥ SAEE

B Ao A" AHA $A3HAE= Junseirle] Fe,
(S0,):%F K 3heholl A Aakgt 571 m@xt S3 A<
Ferix-3(FeCl,OH,, x+y=3)& A&-3}ir},

wjoklo] SAAE #Hrisle Ze SAHAELS 100
mLe] Bvlo|AE o]83le] it AlZulfFd 25
mLE ¥ vlo]A ] AAHG Fx $FAE stz
183 FEanaE F 383 o4 b shedoh, {712 ek
slo] 2.2 nfjokel-g 1A1E2](8000 rpm, 20 min)3ted
—‘;]—zq]g]_ A]-E_oﬂ__i _,_E‘]—s‘l. _-o;'_’ 71 /ﬂa—-]z7-]oﬂ o]-\:vl-b e
AFEr)t HEZ 353 #AE A5doz st
Sl wlA = pHO %S AR Y FAEEE
40 g/L2 22 A= wjokde] pHE 10N NaOH9h
5N HCl& AH8-3Fo] 3-13¢] W2 =433, 2g Fe/L
o SAAE A ¥ A AYE st =3,
A E ufjofele] Frol W - &8 Wsk= FA F
=5 23-210 g/LE A3t 7H7+e] #A T -3
o] A& o= HA A4 TEE A3 Y& 3
A& 5-6 g Fe/L 7k*] W3tAl 711 A A8l

SA Tl vx= NH S 32 oh&e wiges =2
Abstsdct. wiioFel ol SH{-E NHS S wi#)A]7]7] $13}
o A|E wfjoFeld-g 441%=2](8000 rpm, 20 min)3le] 33]
AAZE Fof AEE=7} 110 g/L 7} E]Ei S
desisint. o] dEtddle)] R yolkrE ARS-3le] NH, 9
%7} 0, 0.2, 0.5, 1.0, 2.0, 6.0, 9.0 g/L7} HEE 37
slodar, o] MEA] FAAL HrleFE wWstA7|HA
23719 &4 HA N A A A¥S T

=Rl sl A8

53 A2 #A A 2R FAF 3k W
Moz daraly, o3hy 2 FHYPEE ol 83kt
Ax B o #AE F4slr] YA 15 mLel o
Aol 24 A2’ ek 10 mLE wol 45, 1100 &
£ 1600xgollA 1087 A E=]std ). HAl#e] sl
Qo Ar=ale] ODE 650 nmollA SRkt ojabE&
ARRSEE 7ol -S3 AHElgt AlE wlgdE A =
717F 0.5, 0.1 2 .0.05 mm<l 370&] A& ARg-sle A4
o oFA Rt ZHte) A £33 oJzieie] F53
X5 650 nmellA SAstdc). =8, FHYIYE o4
sl FAE 3pdle Aol 3 x%ﬂﬂ sk 10
mL-& 15 mLY 43l d3 147 F1F Aol A
A A ¥, Asde] ODE A7]e] upg o s S48t
S3 A <l «l?& 450 A3 w2 7)7] $lsted FA
7 gl mddel $AAE MHrtsled 243 FAEE



EFFecT of FE-Basep CoAGULANTS ON CELL SEPARATION EFFICIENCY 259

100
90
80 -
70 -
60 -
50
40 -
30 -
20 -

10 -
0 1 | | ] !
4 6 8 10 12 14

Cell recovery (%)

Fig. 1. Effect of pH on cell recovery using Fe,(SO,); at 41 g
cell/L.

Symbols: @, centrifugation at 45X g; sieve size (mm): A, 0.05;
g, 0.10; O, 0.5.
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Fig. 2. Effect of pH on cell recovery using Ferix-3 at 41 g

cell/L.
Symbols: @, centrifugation at 45 X g; ¥V, sedimentation.
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Fig. 3. Effect of dosage of coagulants on cell recovery. (a)
Ferix-3, (b) Fe,(SO,);.
Symbols: @, centrifugation at 45X g; sieve size (mm): O, 0.05;
v, 0.10; O, 0.5.
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Fig. 4. Optimum dosage for 99% cell recovery by centrifuga-
tion and 95% cell recovery by filtration. (a) centrifugation at
45 x g, (b) filtration with 0.05 mm sieve.

Symbols: O, Fe,(SO,);; ®, Ferix-3.
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Fig. 5. Cell recovery obtained by the addition of Ferix-3
and sedimentation.
Symbols: O, recovery (%); ®, dosage.
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Fig. 6. Effect of ammonium concentration on cell recovery
by centrifugation. (a) cell recovery, (b) dosage required for
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