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IFLIRTFALERAFTILIIVICEZ2EELTOGE"

B F3"-FTH KE-NE OEL- AL KB

LTEBEXFEFRFRKERNRERAER BECRAEGRFZIM,
041-8611 B EHKEMER 3-1-1

BUONVEBEZEZRBELE-EY B EERORFAZEZEMEL
T, OOIMEBBIZ/ —IILBBRTCIFILIRTILELEIBTIL
T2 (EtOA) O E&KHlIE LTz, EELITRBRABREZET
LWRELELEABZREIBRXFERIZCKE T, RUBLEZ7ILEIZD L
(PAC) &L LEEEFME L f=. EtOA ZEHEZELITH L T 1 wt%bll L &M
TEHRCELICEYBVWEEDRNBON, BEROHALBEE T
EK0005ms' ' THo>t. BEKEBEEIX pH7~10 T pH D
meE EHI1Z0003 ms'EFETHETFTLEA, pH4~10 TPAC K Y B
WEREBRERLI.

T LTH2% 714E 2 (R, 20064 3 ) 12T —#¥ERX
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KB OB T OBELBELIHIZIEIARVEAT VI =T AR
Wil 7 VI =0 A EOBBEREREAM LAY T 72U LT I R
EDEWEm D FREEAPH LA TV DLIN, 7VI =T LA F
VI OB O R & L% L (Yamamoto, 2002), AU T 7 UL
TIFOEBTHLTZ I AT I NIRRT HECEEDLH D
ZENWmEIN TV D (Tsuda, 2004). Z DO XS RN DL, B
BT 22N mOEYSHMEEEA KD B, THF, K
N EET DEDTWEOEEEAR ~OF M ICE T 205828 E
FANZATH 3L T 5 (Salehizadeh and Shojaosadati, 2001; Ning et al.,
2002; Shubo et al., 2005; Wen et al., 2005; Shu et al., 2007). L »»
L, MEMIEEDIRZ b Om D F2EENICEET LD, K
BRPOLO R a X PRI OEE LR > TWVDS.

Dbk, kM o8 (AT V7 I v b HE
AEAY) ZATFNANT AT VLIRS 52 LT, K CAER
b O FI2x L TmWEEZR Z2 R4 W ik %A % B
W L, ¥EFF & /S L 7= (Seki and Suzuki, 2003; Suzuki and Seki,
2003; Sekietal.,2004). Zh b & N7 EI1L, Kk, FERLT
b HK pHAS UL ETRICWET 220, AEWM YA FTH LU LR
FUNEEATF LT AT AL (BEML) §252LI2K0 Pk
PH IZBWTHIEICHEBL, ACHE LB 2L TEW
BRI R 2R Lc. AR TIE, RERA ORE TR L RE T IC
B ZEMEEZEILICMEISELILEDIZ, = F AT Va—LEH
WTIAT AT I v 2T AT AL L, TORER & L ToMEEE
HEw BB EsET VRE LIERBERMIE L LBIEIZ X - TH
fili L 7= .
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1.1 HBE

RNY AT v = v A (PAC) BRI, 2 KL% (BK) @ PAC250A
Z ALO; JE# T 10 gdmP L 25 L9 ICARBEATHR L THWE.
BRI TR STV D ER L (FWE 5 &, RS ()
X DOEFH VWL, ToMOREFEITLESITHRTLARZWERY, R
b% (Bk) ORI AHEH L.

1.2 ITFLIRTLEBBTLITIETV>ORBE

PP T7T V7 20> F ) A5 )Lk, Fraenkel-Conrat and
Olcott (1945)D HILITHE L TiT» 7. 7T A7 I v, BIHk (Fik
MiH T % () 509 % 0.5dm° ® NaOH % #% (0.01 mol-dm™3®) 2
VR L7212 HCLIR#E (0.1 mol-dm™®) % il 2§ pH4.5 T %58
e X 7. a4y B (3000 rpm, 20 min) L7277 R v E T
FATNa— T 2 EEELEKIC HCl = F LT L a3 — LK
(0.1 mol-dm™) % 1 dm®/nx, =@ <3 AMHEHH L. NH,OH
Wik %Mz T pH4~5 L LB IZT VT I &=L (3000
rpm, 20min) L, Mg LI 7 —FF oy b2 A0 THRLE
L7z (LLF EtOA L g9 ). EtOA ¥y RITZAE K &I 2 8 & I M
Mefrds (RN —Y=v27 508, ¥~ pt% () 2HTHES
B (20 kHz, 30 W) Z# 1 MWK T2 Z Lic XV iEML 10 g-dm™®
KWW &2 B L 7. EtOA OB EZWME ZITV, = X7 ALl #
DANKFNVIEBOEPS EtOA D= AT MLFEEZRE LI
(Seki and Suzuki 2003). AL H 72 EtOA O = & 7 LAk F X
84% T b » 7=



13 TBXBEICLII2ERAIBREEDRE
AHEAKIZ06gOEE®RELZMAERCHEIEMRKA L, Hi oW
METKkERGBSEZ., BEAZEMLEAZ 0.2dm’ L Liz#
W~ 2 F v 7 AL —F =2 AW TR\ THHLLZ (600 rpm).
S5oMBEH L RICBREBIKZER 0.04m, & S 0.25m O [ &% &
AT, A F 015 miZH LT vy FICHBE T 2 HEER O E
®Ex B RK®T (AB204-S, A T — - FLF (¥k)) 2T 1
ORI WS CHIE L 7=, pHIEX HCI £ 721X NaOH % # (0.1 mol-dm™®)
DMz X > THEL .

1.4 HBZICKHZ2EBEDOHRE

13 LRIk FETHREEREBREALZEAGLZBRBKRZHEA
# (E0.04m, & X0.25m) I AN, 1M EELZ%ICHKIE
T 01m 2bEBRLEZAE (0.5 cm®) I NaOH # i (0.001
mol-dm™®) % 35 cm® Mz CTHEL L, BEELZHSIBSEZEIC
700 nm BT WML E LA EL .

HRBLUEBER

21 MEBRHOMFESAF

Figure 1 & U — & —[a #7 /8 &L 20k 1 1% 20 A6 I & % & (LA-300,
YE B RVERT (BR)) 2 B W CHllE U 72 BEWE £ o BRAE Y 2% 43 A il AR &
Wi R RE RS ERE Lo T— FEITX 17.4 um, £ mAIT 1.10
X10° m2m3 Th o 7=

22 HBEICIIBEHEEOLR

EtOA & PAC Z W= bk o fE B % Figure2(a) & (b)iZ 9.
fewh D AL Al ZEN TN EEEANRMEF & BEEA ZRML TV
WX HRERICEB T OWMNETH D, AlAc DER R W IZ EHRILL 72



RENEE THDL 2 & d . BEABMEITER LT D5
EHOBEE -2 b TERL,PACOEEITALOZ UL L.
PAC IZWME 1 Wt TIXIF LAY BREDNR L TST, 2 wtwll k
WML TH pHE~6 LIAATEEZD RN E LK T L 7. EtOA X
W& 0.5 wt%lZ B W TH PAC LV A\ pH #PH TR ERD R 2 &
L, mRMMEOEME LI T VB VIRICE T DEED RN m L
e, WA 15 wthd 2 wt TIZIZIER%E Th o 2. i RIT R
KWW, AT AL TWRWIIAT VT I &2 W CHRED
EBREIT TR, AT VT I OB HTH DK pHAS T
ThTNICBEDREZ T O AR TH - 7= (Sekiand Suzuki, 2003).
T AT NI I D BV RF vV E EEMNIL L EtOA X, 7 3
JREICHKT LA EEME LD OAEME D DE®RE TICK LT
BMWEBEESRERTN, T VR TIET I ELLKEA 4
WIEHE L EBM AL T2 OICEEDENKTFTTDZ2LEEXDL
b

23 EBXBERICLIIEREIBREED LR

EtOA Z E:@ Lioxt LT 1 wt%i M L 72 & X O XKk &
%M E G R OBl % Figure 31279, g 72 9 IZ EtOA Z N L
TWRWHREROMR (@) bHHOHE TR L. W[glIiFHFH t
[slicB T 2B EROHEREEE, W [glidHEMR —E & 2ozt
TOHMEETH L. EtOA ZHRML 2 WHR TITHEE RN —F
E7HETICBIFRMLL EZZ L7, EtOA Z RN L 72 5% TiX W/Ws
<08 THEKOHBEENLEMMWICHEMLEZZ EE, Z0OE
PRER 4y O (LR FERE L [m] % 3 U 72l & % 5 7K o 4] 310k [
B ovmstle L.



dW /W,)
L= (1)

EtOA Z B o L C 0.5~2 wt% iR L 7= & & o %4 K 1) 4
R L pH @ 4% % Figure 4 [Z2/7 3. EtOA Z 1 wt%lL B iRk
LER TR EEICIZEAEENRL, pHT L ET pH @
FRELEHBICHXICIE T L. PAC 2 1~3 Wt%iRIM L 7= % O 4]
B & pH @O BIfR % Figure 5289 . HE D72 H 2 EtOA
1 WwWwiRMLEZEZ2OE (A) bbbd T/RLEZ. pHA~10
IZB W T EtOA L PAC LV mWEEHEM R EZ R~ L. PACIHIN&E %
2 Wt%IZ BP9 &, pH5~6 T EtOA L T [E 4 £ T4 M ik I ok )
WNEEL7A, 3wt%TIE1lwtndF%EE TR FLAEZ. PACIRM
BEAEMOT ERPICAEKRT Z2KEBAT VI =0 50BN
L, TOEMBRICKHEZES 2720 BB #EENRT L
EEBEZLNS.

Figure 6 /X, (a)EtOA & (b)PAC % 2 wWt%iR/ L 7= R I >\ T,
Figure 3/ mn L7 K ) 2k Mih R omm Lz 38 (3BH) oF
— DO/ RETHRELEEREERE L, ZOU 25Kk
DI EERERBEEREOHEMKZ R LSO THSH. EtOA Z I
L7 R DOBEEROFEEFE DML pHE~8 B W TIFIERLETH Y,
ZNXVEBEMNTIEHREROWLEHRENS RE L, Tvh U MTIX
INEWZ ER DD PAC ZIRM L2 % TIX pH5.4 2B WV T O &
EtOA ZIRM L 7=RD pH6~8 L RIEDOKREESAMEZ R L TN,
Z AU TIX EtOA I N THREER O TL B & B 28 BV 2 & 23

o 7o
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TFNLNTZ AT A LEIAT VT I OBER L L ToMEE
FEBLTBBREETVRE L THEBIE LB RFIEIC LD GE
fli L72/ R, LTFTomis BT,
1. = F =27 LIl 7 vT

WEEDRE R LT
2. TFNZATNAALINAT VT I v EE®R LT LT 1 wt%ll

Ewmmi7ze &, pH8 AR CTHaOoRBEEDHRNE L TZN,

pH 7 2L LT pH D LR & & & 12 & E MK o) vk B E 2% 0.005

m-st72 5 0.003m-sHICE T L.

X pH 4~10 T PAC L Y &

171

J



Nomenclature

A = absorbance at 700 nm in the presence of flocculant

Ao = absorbance at 700 nm in the absence of flocculant

v =initial settling velocity of floc

W = cumulative weight of diatomite settled on trap at time t

W = cumulative weight of diatomite settled on trap in the final state

[-]

[m-s™]
[9]
[a]
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Figure Captions

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Size distribution of diatomite. Size-frequency curve, solid line; cumulative

undersize fraction curve, dotted line

Clarifying efficiencies of (a) EtOA and (b) PAC as functions of pH and
flocculant dosage. Diatomite concentration, 3.0 g-dm™; settling time, 1 min;

sampling depth, 0.1 m. Lines are drawn as a guide for the eye

Cumulative sedimentation curves of EtOA-diatomite system. W and W,
respectively, represent the weight of the diatomite settled on the trap at time t
and the weight at the final state. Diatomite concentration, 3.0 g-dm™; EtOA
concentration, 0.03 g-dm™. Solid circles represent the result of control

experiment (without EtOA)

Settling velocity of EtOA-diatomite floc as functions of pH and EtOA dosage.
Concentration of diatomite was 3.0 g-dm™. Lines are drawn as a guide for the

eye

Settling velocity of PAC-diatomite floc as functions of pH and PAC dosage.
Concentration of diatomite was 3.0 g-dm™. Lines are drawn as a guide for the

eye

Cumulative oversize fraction curves of (a) EtOA-diatomite floc and (b)
PAC-diatomite floc as a function of pH. Diatomite concentration, 3.0 g-dm™;
flocculant concentration, 0.06 g-dm™. Settling velocity was used as an index

of floc size. Lines are drawn as a guide for the eye
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Flocculation of Diatomite by Ethyl-Esterified Hen Egg Albumin

Hideshi SEKI, Eri HIRAI, Yasuhiro SHOJI and Hideo MARUYAMA

Division of Marine Life Science, Graduate School of Fisheries Science, Hokkaido

University, 3-1-1 Minato-cho, Hakodate-shi, Hokkaido 041-8611, Japan

Key words: Biodegradable Flocculant, Bioflocculant, Ethyl-Esterified Protein, Egg
White Albumin, Diatomite

A biodegradable flocculant or bioflocculant was prepared from hen egg white
protein. Egg albumin was ethyl-esterified in a 0.1 M HCI ethyl alcohol solution at
room temperature. Ethyl-esterified egg albumin (EtOA), having an esterification
degree of 84%, was applied to the flocculation of diatomite. The flocculating ability of
EtOA was evaluated by clarification test and sedimentation balance method. The
diatomite suspension was effectively flocculated by the addition of small amount of
EtOA (1 wt% of the diatomite weight) and the flocculating ability of EtOA was higher
than that of poly aluminum chloride at pH4 to 10. The settling velocity of diatomite
floc at the appropriate MeCS dosage (1-2 wt%) was about 0.005 m-s™ at pH < 7, and

it decreased to 0.003 m-s™ at pH > 7.
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Fig.1 Seki et al.
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Fig.2 Seki et al.
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Fig.3 Seki et al.
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Fig.6 Seki et al.



