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Abstract — This paper describes a simple route to synthesis of water-dispersible monodisperse maghemite (y-Fe,O;)
nanocrystals using 6-aminohexanoic acid (AHA) as a stabilizer. The water-dispersible y-Fe,O; nanocrystals with an average
size of 5 nm were obtained simply by addition of Fe(CO);s into an octyl ether solution containing AHA at 195 °C under
argon condition. As-prepared AHA coated y-Fe,O; nanocrystals exhibited highly crystallinity and magnetic property
while keeping a good dispersity in an aqueous phase. We also obtained water-dispersible AHA coated y-Fe,O; nanoc-
rystals using ligand-exchange method, demonstrating that AHA can be a good candidate for preparing water-dispersible

uniform metal oxide nanocrystals.
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Iron pentacarbonyl (Fe(CO)s)Z} 6-aminohexanoic acid (AHA,
CeH3sNO,)= Sigma-AldrichollA] T-4J8to] HrhE A7 §lo] A
Sof] AREBISITE. Octyl ether (CgH3,0, 90%)= TCIOIA )5}
AoRE A §lol A el ARgsiSit.

2-2. 20| EA=l= maghemite LI=RIXIC| gH

3-neck round bottom flask Fel| octyl ether 10 mL2} AHA 0.65 g
(5 mmol)yS €T § Argon i-$]7]0l4] 195 °CE 713}, Fe(CO5)
0.5 mL (3.8 mmo)E FA|E o] &3}o] m=A gHo] Yol &
195 °CAlA 2A13E B3t 718}, Hhgo] Et ?L 25 °CZ 2131 g-lej]
ethanol/hexane Z3M=(1/4 volume ratio)S AHEYE F A
ofitt. eHde A4 thedA = OE"W(pH 5.5)9] ol & 24t
wch

2-3. 9718000 EA=El= maghemite LE=QIXIS| &H

F718 o] EAkE] = AR g QA= 295 °CE G E 10 mLe]
octyl ether €] Fe(CO); 0.2 mL (1.5 mmoly& FAP1E ©]-&3]
A WEEA] W 5 295 °CellA] 1AI7E B]E ol 0 R Al
Ht}. EthanolZ A1 ¥ Y= A-= toluene, hexane, octane 5 7]
Fofjo]] 2 FAkECEH

2-4. AHAES 0|28t {712010]| EAKEl maghemite LE-QIX[R| =
=4

F71-guljol] FAE = AP Y YRS Eoll ksl ] YsiA e
WA AZE Y=Y ARE 30 mLe] methlyene chlorideol] ¥Wola=i1
30 °CollA] 1417 EE k), ko] Eujar vheQA) 2 2t
H Ao 0.65 g2 AHA (5 mmol)S Yol T 30 °CollA] 48413+
=<t i’_t']'fﬂ":]- HES0] Ext T ethanol/hexane 232 (1/4 volume
ratioyer Bl AAEElE Fal Aot eMdE e v
ORI (pH=5.5)] =0l 2 A=)

3. 41} ¥ EQ|

=0 —Er"}ﬂ maghemite W'=Y A= Fe(CO)ATAE 195 °C
AHAE ¥351= octyl ether -£-ollA A3l = W12 0 & 1H5o]
ZItk(Scheme 1). Fe(CO)E Y 427k golo] Al o Ao
v olA] Fe e dA7E AZATh= 218 HojEtt o] %) 1 halt
7148k 59t Fe YA} maghemite Y- JAFE vl A Eok
[19]. AZ% maghemite W= AR= ethanolhexane Z5Ha 2 A2 - &
of| 2 Ak AENE sl k. Fig. 1AE AlZ% maghemitelt
eSiRke] A u]75‘(TEM) oJulX| &, 7% 9] =Y At TEM
grid 9]oll A= SHA] ghal 2 FAE o] QlE-5 HolFrt Az e
AR}l Pt A7) 9F 5 an]U:] high-resolution TEM (HRTEM) =7
AE Bl AlzE vt Ao ® FAE o] glom A%

Korean Chem. Eng. Res., Vol. 51, No. 3, June, 2013

pp PR
Fe(CO)s

_— o~
b i 195°C

AHA: NH;<— p~ Al — coo”

Scheme 1. Formation of maghemite nanocrystals.
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Fig. 1. (A) TEM image of water-dispersible maghemite nanocrys-
tals synthesized by thermal decomposition of Fe(CO)s in
the presence of 6-aminohexanoic acid and octyl ether. Inset
is an HRTEM image (The scale bar is 2 nm.) (B) XRD pat-
tern, (C) XPS result, and (D) FT-IR spectrum of maghemite
nanocrystals shown in Fig. 1A, respectively.
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Fig. 2. (A) Magnetization versus temperature for maghemite nanoc-
rystals shown in Fig. 1A. (B) Hysteresis loop of maghemite
nanocrystals shown in Fig. 1A.
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Fig. 3. (A) TEM image of hexane-dispersible maghemite nanocrystals
synthesized by thermal decomposition of Fe(CO)s in the presence
of octyl ether. (B) TEM image of water-dispersible maghemite
nanocrystals obtained by ligand-exchange process.
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