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Z9l M Yi=EZL MgFe;042] Superparamagnetic @73l &% AT
SRS Segat @AY S, oldY, EA
Superparamagnetic behavior of ultrafine MgFe,O, nanoparticles

Dept. of Physics, Kookmin Univ. Sung Wook Hyun*, Sang Won Lee, and Chul Sung Kim
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HZ FHFolEA AFES THLE 7 UxFIHE Ze AAY AR Hlole S84 #d
77 gEEA JIgHz  JdedH, ol AH UxdATE e A2AA9 23AA
(superparamagnetic behavior) @-o] wlole F&o o] wi-¢ FEstr] wWEolth A 22U AX
Z FIFAIIE 10 ~ 20 nm FEo]7] wZe, AA ool ERH AFEE YsHAHE 10 nm V)
ol]5te] JAE TR E 3, 10 nm °l3t A7]9] A PAEL F2A 2AAAF L Y9
o] Fo Aol I7AFe] We] wE REEES BIo=ZH, ARG AA Al A=A FHF AA o
AFERI Al "ol A Mz FRSE T @S BAY & Ao

2 dTdAME 22 dEsYHE olgsld 23d FEE ZE 10 nm 37 0lEHY
MgFe;0y Y= PAE AZdt] =324E R3S M4z, nlole 840 HPF A7 54¢&

FAA 7] =d B o] gith
2. AE4y
HASEA £% 999 % 9] Fe-

. = Benzyl ether & AF8-3}% T} Benzyl
FA5t] A2 MgFe,0, Y=UAE 4L F

0

MgFe,0, Yix=Uxt= 12 dEsiPe= A=xsqa,
acetylacetonate, 99.999 % <] Mg-acetate = A}
ether 9] JBE=73(298 °C)ollA] 2 AIZF T+ FAuk-S
A A . )

Azd MgFe,0s Hi=dAte]l AAFZE A7) 98ty x4 3 H7] (XRD)E ©] 8391,
Hlzukgo] £371E o83l 13 K 3 A2 (295 K)olA Y mAAQ (AL =AVsIY  MgFe,0,
e 8 4R AT =, AN A4E ZAE) Astd AFAE ASE 53
A (VSM)E o] &35
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3. 49274 % 23

MgFe,0s Y=Y Ate] XRD A#E Figl o Yo XA 3d d3 9xs 243 A,
AEHA 2392 F2IE FAF 5 A [1], Scherrer Equation & o] &3} o=3 Yzt
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27167 mm ol 1, 1 T FAFE A7t SHF VSM 2HE o] &3t 453 A9 A7+
AR SR 87 nm ¥ AAE T3 € F AAY 2] nEST FHAALADE (HRTEM) 2T
o] gobd AA Z7]= 6.4 nmolATE EF, T3} gk Ao A 539 emwg & 7HE A, BAEH LS
Aol EAEtA] ol =AY FAHo] HYE AT H2bvlgo] SAHE 13 K 9 3L (295
K)yolA AAsAxn, gz2ulpo] 2HEHDGE JFild AoA olFAH (2-line)d 2HEHE Hd
ZAAA Aol YeEPEE &9dtgen, 13 K o AHEHL AYPZQA MgFe,0, & FHE Holx
o] gEg 29 YidaArt AZRHASS AT F AU 13K A9 2v|H 2A7]F gL 529,
508 kOe 2 EAMEHJoH, o]JAA o|FANE FAF AFY Fe*9 o272 BIY. 234, 3
227t 18l wet & Ao AT o3 FHiulgo] AHERY HX9 FrE FSE F
AU £ dFAFGAN Yehd 2AAAAE @, E3AE g, € Ee R QA AY &
AZEE e A7H EHNEL LA E (hyperthermia) £ A %F v /A (magnetic carrier) 2 4] 2]
S8 ul¢ fE3 A2 gedydn Y.
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Fig. 3. MgFe;04 Y= A}2] Mo ssbauer Spectrum
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