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Abstract: As the industry develops, the amount of heavy metals flowing into the ecosystem is
increasing. Heavy metals are difficult to decompose and remain in the ecosystem for a long time and
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cause toxicity, which is removed by physicochemical methods such as adsorption, filtration, and

chemical precipitation during water treatment. In this study, Alginate bead was selected as a

chelating resin for adsorbing and removing heavy metals, and the Jellyfish Extract at Immunity

reaction (JEI) were mixed to evaluate the adsorption efficiency of heavy metals accordingly. beads

mixed with JEI showed high adsorption efficiency in lead (79-99%) and copper (64-70%) according

to the characteristics of Alginate, and low adsorption efficiency in cadmium (25-37%) and zinc (5-

6%). Although heavy metal adsorption did not increase in proportion to the content of JEI, 50% and

100% JEI beads showed significant increases. As a result of applying the reaction rate equation, it

was found that it was more suitable for the pseudo-secondary reaction equation than the pseudo-

first reaction equation.

Keywords: Eco-friendly Water Purification, Ecological Mimicry, Aurelia aurita
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st AR B4, B2 miE A F 47 SOl A
Ak i EE A g FAR s o 8 viEE
(Kadirvelu et al, 2001),

AR FYE S552 A oA F3,
ol 23k 3}5tA A, o}, vt He] 5o Zestet
2l A 7|e& dfa Astal YohFu et al,
2011). o] & 67‘”]7‘1% SAHA| 9 A7) 9F FEAL

def|o|E, wi|Ag, o] 2ulghy} &

dojupr] Eet, Al&eto|E, HIE
F71Ed 7199 7| AL s, &
714k 22 A AR A biomass 50] ©]-8-FaL

frFolA F5E HIF
D—mannuronic acid)¥} L—ZFF2A}
(L— guluromc acid) 0. & LA E o] 9tk (Fischer et
al. 1955). D-YRr24h} L-22 24| E535%
AE olFiL glem, o] F L-=FE4tY 7l=5d
717} o] Ca* Ba™ 52 27} Fol &3} Atoto] egg—
box 25 B/57] wzoll sto|=2 75 45}
@r/}: x}x%o] 1:]— o7 Lo 7 xﬂx}a} 7131] 1E £ Ea
Al the] 72 BT 2 Qste] Sa< S&o] &
ojgto] Fa< TS AT ARE o] &H o] itk ®
o2 A 29l fjute] HWeARks-E4 (Jellyfish Extract
at Immunity reaction, JEI)-& 2 7|33} 3H4
o, AN F2E A5 TY o= Qlsto] sjut
go] 22 vy} gol o ulel 29S E519 H
2l& 29, x9y sjute|E o]gsto] ZIehE A
7443} ]Qsh—x} sto] AREE|SIT ffutel= 4
AR B A, s g Aol A A A HAlA T
frstol 20055 E sfute] A& %13, 2006\
5E sfube] WA Rl ojsf ASes BYE Y 6
1 9)th(National Institute of Fisheries Science
2022). oldro| = EUIA] AdFE ‘Go Jelly' 9 72
3l e E ol 8% LHEH AAE
AL Qlet, & Aol A= A= 5 sfut
2] Honh3-Ed9| vE LHEA A 5 (Ha ea
al. 2020)0 F53to] o] 5 U714k H|Eof Esto
U4 T v Eoko] S5 A A BES H|wdf B
al

A} 2i.

u

v
E]
7
rl
>,

O
l‘_ ol
yordd H

ﬂll

J.EZ‘“E =

e



1. im2| B & HASE +F

sfute]= Sejuvhat AQtollA A 2go] 7hEdt
A auritag o]&3ct, dfjutg]= 25+1C, Y= 32
+1psu, FF7] 16/8ATHO 2 [AE]= 2o A
A5Hgleh, Hol= Artemia sp. & dH5 ¢ Alga}
At} JEI= afjube] S 19+ 1ol A 150mesh ol &
o] 22|14 mhaE 73t} o|& F3f sfute] EHo
HARRS-S i, AAAE HAAEDES =33 o]

16,2000 A 35E-50F ARt AAH =

cL

f

mLJ mlm =2

2 o &0t Egstol Thal 3871 16,200g914 ¥
HEisi, st A9 B 581 42

S AARE & -80T oA Bstal AME- 2K
o OH 5 OPC’% gol2E o] §5to] 0.1g/mL TE=
A5t 25t BH7| 2 FYsHA FAA A THHa
et al, 2020),

E & ZA|<*= Kanto chemical
] Pb (Pb(NOy)y), Cd (CA(NOy)y), Cu (Cu(NOy)y), Zn
(Zn(NOs);) Standard solution ©|-8-3}1tt.

3. HIE H|Z}

H| = A Zbof AMEE Sodium Alginate, Calcium
Chloride AJ9F2 DUKSANO| A TLufate] A}&-af
At H|EX 2% (w/w) Soudium Alginate 4894
SyringeE ©]-83}] 1.5% Calcium Chloride -&249]
A5}, 24hro]4} aRksto] 7hwsto] Z3le}, JEI H|=
= QA HIE A2t 22 B o 2 Azt JEI
g gol248 dAEE Tt SN Sodium
AlginateE =9 4§82 Th=t}, A& H|E= &
0] &= 24A]7} o)A} WHlslo] A 23t T Eol e
of] Bt}

%3 7t HEE 3gH o} 234
IFZ2A 4= 200mLet 37 500mL 42t ZetAF o
3 25+2C, pH 3, ¢ 200rpm o2 WHFsto] 213

3H9Act, Al AF= wf 30Eukch 10mLA 31910 r
o4 242 shimazduAHiit) 2] AA-700071715
o] 83} AAS(Atomic absorption spectrometry)

3
Fad S AT 22 Ao Agsiglon
71&9] ¢ 15}

= I:I]

Bkl = ]
Sl WSS EAS A gt A} 1R A EA

Y

e Aoz =
59 F2H(me/g), FITH F2HF(me/g)ol™
2 AR S-SR, k2= AR 220

1. 535 S 4=Zu

su5 S 9 43E Figure 100 Uefi ik,
SAB Y it SAZ7EOl et e S2ka
&8 7n: 4.7~6.0%, Cd: 25.2~37.1% Cu: 63.4~
69.7%, Pb: 99.9%= WEbgth, thi-2e] S5l
U7X | EHTE100% JEI BIE9] Fa4 S2a890]
FoHle & 4 e 7t=so] 10%p 7HE 715t
W & S7HEE Ak ey 10% JEI Bl =9

20% JEI H|Eo|A= @8]8] F2tago] 2 go
e o 4 =t £3] Cd (27.5% — 26.1% — 25.2%)
oA L @ifo] FEIt, o ¥t Zn (5.31% —
5.03% = 4.75%)) A v]$=3t AAfo] TAH B
A oA Po= AsF SHAA 3 A0RE FA4E =



434  SHIYIt M32H M=

100

80

60

Alginate Bead
10%JEl Bead
20%JEl Bead
50%JEl Bead
100%JEI Bead

Adsorption ratio(%)

40

ol YFAte® AALE B E= Pbo| FAFso] oY
=S 53l S vl7} Qlth(Papageorgiou et al,
2006; An et al, 2015a; Lee et al, 2023), 12 <13|
Pbol s=E = TS A5t H(Figure 2),
Pb S2HAR] A}, thE H=0F o] UXIAE HI =9
Hlg} 100% JEI B|E9] F2a&0] £52 ¢ o+ A
ARt JEI®] ko] S7tell whe} Phof| thet S2tas
ol Hlgsto] F7F5HA] a2 & & U

N
re
0[0
I
H1
1=
10

2
0f0

£

ne

rlo

_E_L

D

=

)

2

i

mlo

QD

=N

@

3

—T~ H

£

= o

¥
2

£ o

D)

EAI AR =S HERl= RZ &S v
2} 9S4 41(0,428~0,942) T A} 2%
=4](0,967~0.999)°] & g
A BIEE o83 a5
M9 F= B FAb|

.

Oll
o
4= Fﬂ,
Jo
Lo
=
—_

L
o

g o o

o= e

rlr Ay

Y x0

tlo )

e olo

> o ﬁ b

32

Table 1. Result of Kinetic sorption

920

80

Adsorption ratio(%)

50

40

Pseudo first Kinetic | Pseudo second kinetic
Item | JEI% K K
w) | K @mwy | ¥
% W we T me % 0% | 02129 | 0.898 047 | 0998
Figure 1. Adsorption Ratio of heavy metal by beads, a) Pb, 10% | 02162 | 0.803 052 | 099
b) Cu, ) Cd, d) Zn. Pb | 20% | 02183 | 0923 044 | 0995
50% | 0.1641 | 0.942 078 | 0995
» 100% | 0.1783 | 0.940 057 | 0984
Zgg;}g;ﬂ;d 0% | 00520 | 0.747 232 | 0.99%
» sooed 10% | 00492 | 0772 263 | 0998
Cu | 20% | 0.0473 | 0.794 272 | 0998
50% | 0.0485 | 0.704 313 | 0997
100% | 0.0402 | 0.754 393 | 0999
0% | 00110 | 0.786 539 | 0967
10% | 0.0093 | 0.805 911 | 0986
cd | 20% | 0.0086 | 0.794 1050 | 0991
50% | 0.0126 | 0.748 673 | 0979
100% | 00121 | 0.716 892 | 0985
0% | 00016 | 0773 | 181.04 | 0985
10% | 0.0009 | 0.736 | 181.04 | 0985
Zn | 20% | 00008 | 0773 | 18104 | 0985
5° W m e R A ™ 50% | 0.0001 | 0428 | 18104 | 0.985
Figure 2. Adsorption Ratio of Pb by beads. 100% | 0.0011 | 0.539 | 181.04 | 0.985
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V.42 9 QoF Der Braunalgen (Kohlenhydrate Der Algen
I). Hoppe-Seyler’s Zeitschrift fur physiologische
= ArellMe Sad S ol 8E= dAlA ] Chemie 302, no. Jahresband (1955): 186-
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ATk A A v =2} 100% JEI B = Bl 302.1-2.186.
2 g el Hlel B %2 S F pu B Qi WL 2011, Removal of Heavy Metal lons
aga B & A7 545 S5 = from Wastewaters: A Review. Journal of
et E3E Table 1o] w2 A} G2} 4G54 Envitonmental Management 92(3): 407-418.
Hep fAf le}HP &40 RPo] ] ot HjEg & https://doi.org/10.1016/}jenvman.2010.11.011.
B4 FAZ A oA RS IE Aol A gheirtal & Ibanez JP, Yoshiaki U. 2002. Potential of Protonated
T 3}13‘:':1, A ESH YA F2 aeS Bk Alginate Beads for Heavy Metals Uptake.

H P A= 50%>100%>10%, Cu+= 100%>50%>
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