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2175 R 7 Ak B R il % T R ) S 4
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4 FeCly /KB (40 mL, 1 mol/L), Mg(NO;), /K& (10 mL, 2 mol/L, Jll A 0.05 mol HCD 5
NaOH 7KW (500 mL, 0.7 mol/L)IRA 15 BNE G M. KRk G WA i bz b i . e aok 72 b s F
FEHLRF S0P 53 400 v/ min) AR B #45], W iE 5 min J5F 1R INEY, H AR 20 2 2048 (L 00 TE (R R4
s . KLY 53 PR 0. 01 mol/L #Y HNO, EHBO AL A 1+ 5 B BIIETIR G, @ik
G s TEBOHL BB HEATIE VR, 2R TE. HE LW pH 2 7~8.

1.1. 2 A5 548 3 4 22 Bk B2 & | i )
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. ] 1) G o [i) Bl o 1 [F] B P o2 % T AH X 551 3%
L z1/nm /nm x/nm Inx dN de de/dInx
1 3. 80 5.37 4.587 15. 23 27 0. 027 0.077 9
2 5. 37 7.59 6. 484 1. 869 199 0. 199 0.574 2
3 7.59 10. 74 9.168 2.216 456 0. 456 1.315 7
4 10. 74 15. 19 12. 963 2. 562 292 0. 292 0.842 5
5 15. 19 21. 48 18.334 2. 909 25 0. 025 0.072 1
6 21. 48 30. 37 25. 926 3. 255 1 0. 001 0.002 9
> 1 000 1
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3 7.59 10. 74 9.168 2.216 489 0.496 4 1.432 3
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HIZ 1 FTs A P A T R T K a
FIEEAh 2 BB R EE IR 0 8y, AR I 4.

JE IR 43 5 Y Fe i Y

D

AT EAS B 1.5 mL A3, 0 mLL JHI R 2 VA I AR 1

R4 HERINMER2PEENERIE y,. REFH 2, . MERSH ¢
JEEIR Ay 4L v:/ Y6 ¥-Fe, O4 FeCl; « 6H,0 Cis Hyi O,
e 1 93.53 0. 90 5.57
FEf 2 90. 87 0 9.13
B 2/ % ¥-Fe, O FeCl; + 6H,0 CisHsi O,
a1 89.15 1. 46 9.39
FE 2 84.91 0 15. 09
NI ¥-Fe, O, FeCl;y « 6H,0 CisH;, O
R 1 61.67 2. 69 35. 64
R 2 50. 63 0 49. 37
P A ot v 2 B P BE R 3 B s, TSR AR BT o R 2 A
v,A,
zl:zy,-A, X 100 (8)
K. A A AHREE R BTtk FH 25 41 AH Y BE 7R BT i T A5 21 1.5 mL Al 3. 0 mLL v 7R 2% 1 ] il A B i 1 RIAE

mh 2 B9 RS AT B 0 B =, HEAE AL IR 4.

FHRE A R B B 3 = . TSI A AR AR FR B 6,
6. = p’z X 100
2,
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9

6H,O % ¥ oo =
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b0
204,

WA IFE AT 1.5 mL A1 3.0 mL il AR 2R IR ARG AR S O 2 8% 43 B 3039 X 10° kg/m’ Al
2.92X10° kg/m®.

G P 290 DK R 1 0 A 5 B RS AR FR B DO ML 2R

M=o (1D

X FRE 1, 6,=61.56 A » m*/kg. (p)=3.39X10°kg/m"; ¥ 2, 6.=74.08 A « m*/kg, (p)=
2.92X10%kg/m® , A A5 I RE M 9 oK JHORE 04 160 0 0% £k 58 B 4300 R 208. 69 kA/m, 216. 31 kA/m.

F 3 HURRW], IR I A e, A RAOK UL B P BORL o, FRDRLAR o BEZ IR, KRB R ORL
K EANGE A K, AT HI R AE — 5 FR B LA B T AR AME A KL 3 4 R iSRRI A
TR 7= v (T R A B 2 1S, 1T FeCly « 6H, O & d i, PG SR W R AR T Hy CTT 3k i & i 1k 40 oK
WKL R I G PE)2 FeCly » 6H, O, LAEURORLA R0RE M RST B 3G hn. iy g1 38 4 B 51 H 0% 9 4 52 £ 43 A 45 SR AT
Al BES 1T Fe, O BB (o) RTFFES 2 T Fe, O IRFUME. h CIT ¥k& AR BEE 90 K ks . H 4k
¥l v-Fe, Oy /FeCly « 6H, 0", Btk EEHR AT v-Fe, O,. BAR, H EDS M0 ¢, 5 H XTI 7% M40
DK AGORL I A5 B 6 Ak 5 B S AR R B S5 2. X R TR TR AL . A R FR PRI ) Y, R 1 P A RO
P /AN TR 2 A RGP A

Wi TEM W%, R 28 22 A Wit Wikl TEM EBHGEET B4R S8 1 n] 3 ol & 2 v-
Fe, Oy (O M RSTGeit. 16 2 1 P ) 0 0K 2 10 #EAT B 4 B, 3R 18 T PR 70 B S 2 A P HEF I R . X T
FHY B2 R 2 (R R UK, LR TSR A it o N

'\ (M
=) () e

o a Ry R PR BT TS I AL, X TR @ S 20~24X1071 em® My M hy 3 I 7
(1 43 Ff5 GIRR 19 43 F 1k 282, 452, BIEEJR i i (A0 “g/mol™)) s N i Avogadro # 3 (6. 022 169 X
10% /mol).
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oI (160 20, AT AR AR AL 1 MURE AL 2 A9 58 45 B2 IR A 2, U9l R JZ B o AR o Ko il Ol 18. 27 %,

18. 29 0. 34 BRI 71450 r 45 1 R 03 4k 3 8505 e R 43 T A5 T R 1 O ek A B (3R ) LR RS RT T AR AL 1
B TR B R L JC T S B ARORL R 1E Y 58 LR, RUBUITIE B 7 W A T R OR [ 45 4 1Y
KR, BRI v-Fe, Oy /IMBR HOBLFN v-Fe, O, /FeCly « 6 H, O ok 5 #E 5 2 414 mh, Hoam e i A & a2 311
WL T 19 A R, B S TR D B — 28 R G K BURL . B y-Fe, O, /IR ORI, BRI, H CIT 35 &
P 0 K RO 28 £ 9 2 2 T O R B T R I A R A R IR T 58 A U e T 9k i R N K Uk
if % )2 B FeCly « 6H, O 1B 2.
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& it
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K
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A Study of the Characterization of Y-Fe,O;
Magnetic Nanoparticles Modified by Oleic Acid

MENG Xiang-shen, QIU Xiao-yan, LI Jian

School of Physical Science and Technology s Southwest University , Chongqing 400715, China

Abstract: v-Fe, O; oleic acid-coated magnetic nanoparticles were prepared by adding oleic acid as a surfac-
tant in the process of synthesizing y-Fe, O;-based nanoparticles with the CIT (chemically-induced transi-
tion) method and FeCl, solution as the treatment solution. The morphology, magnetization properties,
crystal structure and the chemical compositions of the prepared nanoparticles were characterized and ana-
lyzed by transmission electron microscopy (TEM), vibrating sample magnetometry (VSM), high resolu-
tion electron microscopy (HRTEM), X-ray diffraction (XRD) and energy-dispersive X-ray spectroscopy
(EDS). The experimental results showed that the nanoparticles prepared were essentially single sphere-
shaped crystals, that oleic acid contributed to the epitaxial growth of the nanoparticles, and that when ole-
ic acid was added in sufficient amount, it could completely replace FeCl; « 6H,O.

Key words: Y-Fe, O, nanoparticle; oleic acid; surface modification
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