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Fig. 1. XRD results of nanoparticles : (a) co-precipitation method, (b)
sonochemical method (power 350 W), (¢) sonochemical method
(power 650 W).
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Fig. 2. XRD results of nanoparticles syntheized by sonochemical
method with oleic acid as a surfactant : (a) R=104, (b) R=133.
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Fig. 3. AFM images of magnetite nanoparticles : (a) co-precipitation method, (b) sonochemical method without surfactant (power 350 W), (c)
sonochemical method without surfactant (power 650 W), (d) sonochemical method with oleic acid (power 250 W, R = 133).

Table L. The average sizes of magnetite nanoparticles by AFM.

Co-precipitation sonochemical method without oleic acid sonochemical method with oleic acid
method 350 W 650 W R = 104 R = 133
Average size (nm) 10 20 23 35 6.4

ALt Table ] R=1049 W= vldelo|E9] o = Table II, The average sizes of magnetite nanoparticles by DLS
717F 3.50mE 5% ® AR et ol A@gae]  method.

550) ek YAE MR QUHOZ T B F AR Symbests method Jverge S, Do
2 A = AEEAEAIE s oakstelE HAe

S35 Qlxlo 34 = o slaalAl H1n o co-precipitation method 219 6.1/30.4
=20 prs

AR A SoPE 2R AAsian, sskers AL sonochemical method 35.1 5.1/14.8

2 A3 AR} =229t o] 650 WY ] 23 nmE 350 (power 350 W) without oleic acid

W o 20 mS] Aol HIF) ZA AT Ao el sonochemical method with oleic 42 0.4/11.0

' acid (R = 104)

Sk k) oI 3] -z

S Zxdoll FAIgle] B el TE= I sonochemical method with oleic 9.0 0.8/10.6
DLS 9% E4712 o] &3] 371A] WhHo=2 $HAds) vl acid (R = 133)

MERIE e bS] Wit mle BEe) Y AR
Table T pehRRich FAoR S SRe it I sk 39 350w e BAel Bat I3 2R 350 m
P 219 FYRRT, YN WANOT 2& 2 UL, AR W SIAAR Yo



- 166 -

AT A= R=104Y wf Hir YR HA7|= 42nm,
R=133d #= 9.0 mE A=A ARHAIE HrlsiA]
e A 28k Ao s $43e AREY A7)
© AFM 23 Ay} B0} 11 omolA 150m o =ZA] 235
At AFM ou]R|= F4to] 2 R PHOE HoFa,
DLSHel 23t Axf= A5 Aol Ht AV)E B3] o
ol o]k Zfolrt s AeE BRIk g W 313
o= 33 H Hi YAEY) 21.9 nmell EEHIE 304 %
¢l 6.1nm= TAEATE SPSEHH Ao Feu F
g 350 WE 94 F #i dx}=r] 351 nmell EEUAE
14.8 %21 5.1 nm= 4= 1, AREAAAE 78 53}
2 Ao 3 H Bt A7) 9.0 nmel] SEEHA}
= 106 %S 0.8 nm= FAEUTE 259E AR Fo W
2} YRte] B3t FolAle ARE Holw, AHSEAE 7t
Ae o 7P d= B3 F, ddle A ol A
o= VER

AAZHAE ARESE 2-aksshH oA AHEAdArL 4Ate]

ol mA= Faks dolEr] &l Zol digh AlagdA

DLSH O & =X3F A2 Fig, 40 et o] £ 2
HZRE] RO Fho] AAT W F, AALIAY] Fot ot
S FE AP & vEMERIE e YGRS 2.5 nmollA]
9.0nm WX F& F AT, A9 FBEAAE 10%
oJujellx] 2He] rFsettt.

Vel E L ize] Aeexe] xr]H A
SQUIDE E3lo] B43190th. 220 +10kOe A7 1ES
Alge) Zlsle e Aprleld SdE Fig. 5ol e
Fig. S(a)c = 338F4 9o 259 99] 650 W= 3

(@) b o W
104

Distribution (%)

1 2 3 4 5 7 g 2 17 22 3z
Particle size (nm)

Fig. 4. The size distributions of magnetite nanoparticles prepared
using a sonochemical method with oleic acid : (a) R =95, average
size 2.5 nm, (b) R =104, average size 4.2 nm, (c) R =114, average
size 5.6 nm, (d) R = 133, average size 9.0 nm.
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Fig. 5. The magnetic field dependence of magnetization at room
temperature : (a) sonochemical method (power 650 W) without oleic
acid, average size 40.2 nm, (b) sonochemical method (power 350 W)
without oleic acid, average size 35.1 nm (c¢) co-precipitation method,
average size 21.9nm (d) sonochemical method with oleic acid,
average size 9.0 nm
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Ultrasonic irradiation in a solution during the chemical reaction may accelerate the rate of the reaction and the ervstallization at low
temperature. We have synthesized nanometer sized magnetite particles using coprecipitation methad, sonochemical method without
surfactant, and sonochemical method with surfactant, in order to investigate the effect of ultrasonic irradiation and surfactant on the
coprecipitates of metal ions. The size of the magnetite nanoparticles prepared by coprecipitation method, and sonochemical method
without surfactant showed broad distributions. But we got uniform nanoparticles using a sonochemical method with oleic acid. The
average size of the particles can be controlled by the ratio R = [H,O]/[surfactant]. The size of the magnetite nanoparticles prepared by
this method showed narrow distributions. We have characterized the nanoparticles using an X-ray diffraction (XRD), a
superconducting quantum interference device (SQUID), and atomic force microscope (AFM). The size and distribution of the
magnetite nanoparticles were measured by dynamic light scattering (DLS) method.
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