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1. M2 2 HUOINH ™ItSt it f4sts I
oM DjErSE 52 Ea&=S AAstL, AMZ O
FHHUALLLIF LAlsHH B2 el 'AMY 23S0 goff Az 4tet-dErZ 3l4ot HRAITIGH 4f
HEo2 [ELHO HFZIS YHATH. At otdo| PEIE ZBot PE} ZHEH ¥URE =0
S 27| WE XHZ|7F O|ROX|ZR| UUES F2, TARAZ| L, HFS| CuE H7fot WHIAZI =,
LFO| LHLISHA =HHE 4+ UL, A|7HO| Faret =2 Y7ot A4 E 0|85t wFe| Cult Djgt
=5 Aot A BES, EY G0 22 22 2F S22 AASHH H2AZIH. ¢ 222 20 &
= DA LA F AEIA 2B F-E 7 7|, M-I P9 Sodium ferrocyanideE
ACH §3], WAbd B2 QHH EY L FHZ 7ol wHAZI 2, Y5t Hd=ZA|Z|H, Copper-
A2 =3 Al B2 T A8 =0 AFEEY ferrocyanide’t ZGPE APHLEYUR E2AE ¢
TAFS ME22 29EH MEY 2F+7t 24t = 4+ UH A=sH S2A|= Transmission electron
L2 QoF 72 QA0 ZESHE HIAMA A& Hb microscopy(TEM), Zeta potential  analyzer,
2+71(30.2)7F 241, 1OjHR| ZtOpME Hi=stCt Dynamic light Scattering, Fourier transform
LS A WolM ZEFEL M= H S0 FAF infrared(FTIR), Thermo gravimetry analysis(TGA),
S0y MEVZR| E47F 2 4 A0 713 Y3sH Hf Vibrating sample magnetometer(VSM), Inductively-
APE 2212 Ud3{x ot mEtM, 2 AN = coupled plasma atomic emission spectrometer
FArE Mags MEACR A7Asti, EYSIH At (ICP-AES)E ©O|&dll E-du JEf, Cud & 5=
7142 O|8s di, wE 247t Jtedt SR =AML
g A A¥E s, BEHAO| i,
Z2HAMEdE 7R e APGUHEYAE 7|Ete R YA 2.2 A¥FAn Y uF
S| HMO| Polyethyleneimine(PE)S I &SI, copper-ferrocyanide?t ZHZE ZAHLULUR =
PEI2| amine group9| CopperE ZZA|ZLLZMN 2| E A ZstF L TEM, FTIR, VSM 59| EM &
AY LU A0 Copper-ferrocyanideE £2FAIZ SolM 27 HIZHR H2REASSE =HAUSt
Cf. HETZAIOHO|ERZ Qloff ®FAMY M&2 M ALk Fig. 12 W4=¥Afel TEM O[O = 27.03
B AAHZt 7hssHH, A71FE Ol &dl H= 2+ t 862 nme I7|§ Z= - JHQ LGRS
7t 7tsdt ERAIE Az, S8 Mo, HY 252 B2 EL. Fig. 20= FT-IR spectrag 4
AHd Mlsoll Hgt g2 8-S BIe| Heh A™ EHLHQACE 598 cm'Of|A 4AtshE ol EZQI peak?t
= UHSEI L. LIEFLE AP LA & THE0I WS &l &
ol 3727 cm™, 1565 cm™, 1465 cm™, 1100-
2. 28 1010 cm™'59 PEIS] SZZQl peak?t LtEfLE:
ArdU Ao PEIZE & I®HE A2 Y £+
2.1 Al ured QJom, 2100 cm 'O|Ao ferrocyanide® cyanide
ArdUEYAE dst?l AHsH FeCly6H.05< group® peak?f LfEfL} copper-ferrocyanide?f
=4S 800 =59 uWEFZ A7|H FHF SN IHHE AU g2HAe] BE3H HZ2E =
o=z oF=0] Teflon-lined stainless-steel Ql5t .
autoclaved| 71 =0 200°COA 8 A|7H S¢F oRR|Ef ez, A2EH RS2 AHd dEE
BF8S A7IG #H30| RREH AM-Z Ol 8s goler Zuf, SHO0IM 8RO 2off ~FUHE
AR F7|2, HE AMASH. 1 &, 23 HEHE i = AS st en, H¥AMY Meg &2
2015 BIAAHY |2 3ts| Zostarha] =2eor | 381
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Fig. 1. TEM image of Fe30,@HMD.

—— MNP@HMD
—— MNP@HMD@PEI
—— MNP@HMD@PEI@Cu-FC
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Fig. 2. FTIR spectra of Fe;0,@HMD,
Fe;0,@HMD@PEI, and Fe;0,@HMD@PEI-CuFC.

3. 48

= FH0ME LAFS MEe R AAHLt &
Al 284 2+E flol APGUHE=YAf 7|62
& -H ZAOFLGO| E7F H=H S2AE A=A
A 23 2 s HEARS ME0l el 43t
2 des ENFUSH, Y AL Al gAHS
A Mgl 2FEH 2F

4> mo o 7
(A
1o
Jo o
T
Hu
ro

This research was supported by the Korea

Ministry of Education, Science, technology

382 1 2015 sy Z8t8| FABIAHS =2Q0R

Grant funded by the  South
government (No.2012M2A8a5025996)

Korean

5.

o

L1 e

[11 Manolopoulou, M, Vagena, E., Stoulos, S.,
Loannidou, A.Papastefanou, C., J. Environ,
Radioact. 2011, 102, 796-797.

[2] H-M Yang, K-W. Lee, B.-K Seo and J-K.
Moon, “Copper ferrocyanide-functionalized

magnetic nanoparticles for the selective

removal of radioactive cesium”, J. Nanosci.

’

Nanotechnol., 2015, 15, 1695-1701.





