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Abstract — Experimental investigations on the effect of the initial protein concentration for the removal of aquacultural waste,
such as protein, total suspended solids(TSS), turbidity, chemical oxygen demand(COD) and total ammonia nitrogen(TAN) from sea
water were carried out by using foam separator. The foam separator as an aerator was also evaluated for increasing dissolved
oxygen concentration. The experimental results of foam separator using sea water indicated that the removal efficiency of pro-
tein decreased with the increasing the initial protein concentration and the protein removal rate followed the Langmuir iso-
therm. The increase in the initial protein concentration increased the removal rate of TSS, COD, turbidity and TAN. The
removal efficiencies of TSS, turbidity and COD were decreased with increasing the initial protein concentration, but TAN was
increased. Dissolved oxygen(DO) saturation of effluent from foam separator was higher than 96%.
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Fig. 1. Schematic diagram for the removal of aquacultural waste from sea
water by using foam separator.
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Fig. 2. The effect of initial protein concentration on protein removal
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Fig. 3. The effect of initial protein concentration on foam generation
rate.

70

o] o
} EéEHf—— LFERSTE zﬁ%}fi 7] - A ﬁ]E’i
& %‘1'1%14 =7} i"}“"“ 7] - 741‘3401] EaEE g g)
kst Zko] B HRA] G @o] WAlths 2 0R AlEHT) ¢
gt -2 Brown 5[21]9] AN E Vet AF2A §9Y
Bt S1e) wEh gk ule] gz R FA|7ke)
Afolatal st

to

3-2. G

j”‘lﬂrﬁloﬂfﬂ Ald
(hydrophlllc side chaim} ¥=2°.=2 44 7](hydrophobic side chain}

7R &oz wgso] HEA (bulk liquidys=rt Z713te) e} 714
Fdol Fave &40 AUt AR F7kste] 2 Fdo] 9 x3}
Hol 21 #AY FE o2& o2 vhE-9] Langmuir & A4
o= L}ﬂ"é T MEH:ZZ]-

=40l 712 19

)} =)

™ A
=

o FHshe @

r(Cy) = ~2 b 5
=z c,, ®)
A714 T e 9l Fx(gnd), [ wde] Ao o F

Thun z]

RN RE=1 o—J—u

=(gin?), Cr e
e v

C= 7} T8l U2 e

w24k ¥3} A<=(half saturation constant, g/

olt},
v separation colummij2] 7] - & AHe] WHo] AYsiriH ok
WA AASEEE vt o] vebd 4 9t

o=l (CY AR

_ Tl

T Cy+Cy ©)

A7V —rge DA AASE (P - min), Nz 7] - o AlEe] 4

HWAHAK KONGHAK Vol. 38, No. 5, October, 2000



748 AT - R - BAR - 9N - 08 - AT

€

Z£5(m? area/minyItt.
Na2t Vi= 4A3IE=Z 4] (6yS tHA 229 thaa} 2t

AN —rpe Ho T A AL (g/m? - minpe]).

2 (N8 1ot Cus= TH-9] Lineweaver-Burk plot, Eadie-Hofstee
plot, Hanse-Woolf pletl 23] +& < 2At}23].

Lineweaver-Burk ple& 4 (7)9 °lF 955 st Fe= 73 B
HH o AMgste Feolrt.

1 1 Cypo 1
— =t (8)
T —Thmp T, PBC_b

Eadie-Hofstee plét 4] (9)} 2-& ez w-o Fio tis)] 2k
2AE Vet

—p
—p=—Tmp— C1/2C_b 9)

Hanse-Woolf ple® —rp:& Hlud &3] A4E ¢ 3len o 9
He v 2

G _Cuyp 1

—_I'p = —I'_m>+—r_m>cb (20)

R A A W] S &3] ulg- wEA o]FoiXnE
separation colum@ shte] st E3F pool= 7P E - SITH9). 2
Hug 29 J8d 2o G CE AT & gt

Fig. 4= 7471 Al 7] Hel9] plotg o]8-3te] A5 7 4
Az} AEsl7 EAsl 7o AGFE ALEsle] dofzl dEx
wsll w2 AALES] kel AN ol AFE vlasie] o
Pl Zlojn] Table 1 A% 3] AR Az o) Askd Ho &
W2 AALZ} C = VER Zlolt)

c

il
off o
Koot

2

04 12
(a) (b)
10
o 03
z £
E E g
T %
£ :ﬂ 6
T 04 Intercept : 0.090 Intercept: 10.685
Slope :1.557 41 Sslope :-15.955
P 1099 ¢ . 0.954
0.0 T T T 2 T T
000 004 008 012 046 020 0.0 0.1 0.2 03 04 0.5
1IC,, mg +C,,, min™*
10 10
(c) (d)
8 4 8d 0 @
£
g .l E &4
E 6 . 6
+ £
S, 2 4
© RS ® Exp.data
. —— L-B plot
] Intercept : 1.359 J
2 Slope : 0.099 i VA E-H plot
¢ 0986 — -~ H-Wplot
[] — [ — v
] 10 20 30 40 50 60 o 10 20 30 40 50 60
c,, g/m® c, g/m®
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Table 1. The regression result for the determination of kinetic para-

meter
Parameter Lineweaver-Burk Eadie-Hofstee Hanse-Woolf
Half constant, g/fh 17.154 15.955 13.700
Maximum removal rate, 11.039 10.685 10.078
g/me- min
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-r : removal rate [g/rh- min or NTU/min]
Q : flowrate [L/min]
C : concentration [g/thor NTU]
Cyo : half saturation constant [gfor NTU]
K.,a :overall mass transfer coefficient [ffih
Na : surface area formation rate3[min]
J2(0|Aa 2Kt
T : hydraulic residence time [min]
r : surface concentration [gfin
=Ry
a : component
f : foam state
i » influent
o] . effluent
b . bulk state
S . saturation state
p . protein
m : maximum
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