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FKRGE I HIAE 200 1220 R R 5 h il T AURBBEF DA AR (Nio sZno sFe,0a) B . i XINERATH (X-ray diffraction, XRD)/M T £ i
0K NigsZnosFe,Oq A, SEMERH: 200 KU 5 h HEIKAK NigsZngsFe04 BT 1 y-Fey05, 220 KA 5 h AT LI E 4k
Nig sZngsFe,04 ¥3 14 o Ji13% 5} Hi. i (transmission electron microscope, TEM). Mossbauer i (Mossbauer spectroscopy, MS)- Fourier 2143 #7(Fourier transform
infrared spectroscopy, FTIR). #EshAE 575 - (vibrating sample magnetometer, VSM)Z5 /7 7AR ALK NigsZngsFe,04 KA. TEM Z5HEZIH: 4K
Nig sZno sFeO4 BRI T A ERTE, RARLI0 20 nm. 23 MS £ R K4 41K NigsZng sFe,04 WA RL T R ERRENE, /D3 i) R D0 HBIRREYE o
FTIR 48 M1 W FEAAAE 577 cm' R 420 cm™" Ab Hi B NiZn B TAFIEVE . RERFINI 28 45 W 492K Nio.sZno sFerO B A RLT (M ATREAL S Oy 38.14
A-m? kg, FWEH 17.32 Am? kg, Fiwifih 2927529 A/m.
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HYDROTHERMAL SYNTHESIS AND MAGNETIC PROPERTIES OF NANOSIZED
NICKEL ZINC FERRITE POWDER

CAO Huiqun', WEI Bo', LIU Jianhong', LI Yaogang®, ZHU Meifang®, WANG Ye
(1. College of Chemistry and Chemical Engineering, Shenzhen University, Shenzhen 518060, Guangdong; 2.College of Material Science
and Engineer, State Key Laboratory for Modification of Chemical Fibers and Polymer Material, Donghua University, Shanghai, 200051;
3. State Key Laboratory for Solide Surface Physical Chemistry, Xiamen University , Xiamen 361005, Fujian ,China)

Abstract: Nanosized nickel zinc ferrite (NigsZngsFe,O4) powder was synthesized by the hydrothermal synthesis method at 200
and 220  for 5 h, respectively. An X-ray diffraction (XRD) was adopted for the characterization of NijsZng sFe,O, powder. It is
concluded that the Nij sZn, sFe,O4 powder contained y~Fe,O; when it is synthesized at 200  for 5 h, and pure Niy sZny sFe,O4 powder
were prepared by the hydrothermal synthesis at 220  for 5h. The pure powder was characterized by a transmission electron micro-
scope (TEM), Mossbauer spectrum (MS), Fourier transform spectroscopy (FTIR), and magnometry using a vibrating sample magne-
tometer (VSM). The TEM results show that Ni, sZng sFe,O, nanoparticles are round, and are about 20 nm in diameter. The MS results
reveal that most of the Nij sZn, sFe,O4nanoparticles show ferromagnetism and a small quantity of Niy sZng sFe,O,4 exhibit superpara-
magnetic relaxation. The FTIR results show that the bands at 577 cm 'and 420 cm ™' are the characteristic bands of NiZn ferrite. The
saturated magnetization, remanence and coercivity of NigsZngy sFe,O4 powder are 38.14 A-mz/kg, 17.32 A~m2/kg and 29275.29 A/m,
respectively. The powder exhibits good magnetic properties.
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IR AL 2% (R A BLAT ORI AN A RLJE 23 A1 3
AL glifEm. M. AR ER S,
F T RIS T SIAF AN K 2 NizZn Bda pal ™),
s UK R R R KGR R 1% T NijZn,Fe, 04,
WEHT T K IR E XS Nip . Zn, Fe,O4 AR HLTE GEIT) 5%
Wi, BHAE SIS T pH M. KBRS . K
SN TR TE K Nig sZno sFe;04 dRARHISEM, JF
RIS T ARSI XS NigsZng sFe Oy B AR TE
RER2 N o SEIG FH 7K AL 26 40K 9 Nig sZng sFeO4
KA.

1

11 NigsZngsFe;04
% Ak 2 T 2 H(0.5:0.5:2) FR B S UK A TR AR
[Ni(NO3),-6H 0]+ 7S/KAHIRFE[Zn(NO3),-6H,0]+ JL
ISR K [Fe(NO3)3-9H,0], i Tid i 281K,
7 AL BASRORL A 6 SR TR . H 6 mol/L R4
WA (NaOH)FHB0R 2 IR E-A %08 18 pH =10,
T 8 R FH ) P 2 R o T € e S
PRGN ST, VKR E T 200~220
PILEE T, WV 2~5h, N 5E4 HAHR RS HI 2
)G, o H KR L (C,HOH) G, BAER
FRRPAEAEI AT T 7 70~80 MM+
PRI, e JE A Bk AR o
1.2

F H A Rigaku ] D/max—2550V %4 X 5 £k A7 5t
(X-ray diffraction, XRD){X I 5& £ i 1 AR g5 4.
H < JEOL /A 7] ) JEM—2010 3% 5} Hi 5% (transmission
electron microscope, TEM)M & FF S R TESL . A
Wissel 5 39X ) 1 Mossbauer 1 (Mdssbauer spec-
troscopy, MS)SUl 5 K i 1) Mossbauer 11 , iU Y5 A
'Co(Pd), H 25 um JEIH a-Fe SEHHTHZ EdR,
/N IRIEIHAT R G R . HSEE NEXUS 2 # [
Nicolet ! Fourier ZZ#41 41k (Fourier transform
infrared spectroscopy, FTIR){X /3 #T#f i ) FTIR i,
JH KBr H 7%, 58 B8 400~4000em™ s
F AN AR ) LH-3 TR B0 FF & 1655 v (vibrating
sample magnetometer, VSM)Zr HTHE M I HEVERE, T
FE =, ARG R 9 B 320 KA/m.

2

2.1 XRD
B 1 ANTRL SN A8 TR K Nig sZng sFe,Oy
FHA XRD i, B 1o LLEH: 200 &N 5 h

24 402K Nig sZng sFe,O4 ¥ 441K XRD 1%, 260 18 4
18.28°, 30.08°, 35.54°, 43.08°, 53.96° , 56.91°,
62.46° I 73.78° I IIRFAERT UG, 4305 Y. NiZn
BRAEAM AT . (220)f T (311)§4TH . (400)
pn il (422) AT (S11)ART S (440) 40 1 F1(620) i
AT . 5 JCPDS -~ i NO.8-234 14t ) it
KW YN NiZn BREAK, R Scherrer 243

kA
L cosd

(1

i D okifR; k=0.89; AAWK; BhY-mEvE; 6
NI A

(D) TS HIA I NiZn BREATIRIR N 18.2
nm. 20(H4 24.18°, 33.12°, 40.80°, 49.36° Fl
63.84° X}V 3-Fe,05 (I(012) 541 (104) 541 (113)
fn T (024)dHTHTRI(300)dn T, 1t W4 1K) NiZn £k
RS -Fey05 28

220 JeM 5 h il NiZn 4K XRD i
W, NiZn P& -Fe, 05 MIATHTIEN R, NG M
F NiZn BRAEVARRREATS I, JF Bahd Rar, Ui
W T i B A A T AR gl NizZn B R . RS
Scherrer AT HE M NiZn BREAR WK TIRAE K
17.9 nm,

A Ni{]_5ZH{]_5FCzO4
® Fezo3
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—
—
)
—
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220 °C
L 1 1 1 1 1 1 ] 200
10 20 30 40 50 60 70 80
20/(°)
B AN RN E SN 5 h il 292K Nig sZng sFe,04 4344
f¥) XRD 1%

Fig.1 X-ray diffraction (XRD) patterns of nanosized nickel
zine ferrite (Nig sZng sFe,0,4) powder prepared at dif-
ferent temperatures for 5h

22 TEM

K12 04220  JhY 5 h il 20K NigsZng sFe,O4
KR TEM I 7. d1] 2 ATELA - 495K NigsZng s
Fe,Oq K1 BT, K/ANES4A], Kidtly 20nm 247,
55 Scherrer A XA 45 R —F
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2 220 ZK#UMY Sh A AIAK NigsZng sFe,04 B AR
TEM [y
Fig.2 Transmission electron microscope (TEM) photograph
of nanosized Niy sZn, sFe,O4 powder synthesized at
220 ‘C for 5 h by the hydrothermal method

2.3 Mossbauer

K3 5220 AV 5hfl 4K NipsZng sFe,04
BRI 2R Mossbauer 1o AR $ 40 KR 1 1) 45
FUHIZNK NigsZng sFe,O4 BRI S A RFAE, H 1 &
RE i A 2 2N gl ki A R S I S5
Mossbauer W%, HoA: XL 43 106 YT Ab TR
TP ARAS KL~ BRI o35 /NSl i A T2k
T P RS~ A8 s v Ak D A AR i
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B3 220 JKHURBL 5h A RIKIZIK NigsZng sFe 04 BH AT
Méssbauer i
Fig.3 Mossbauer spectra of nanosized NigsZn, sFe,O4 powder
synthesized at 220  for 5 h by the hydrothermal
method

# 1}y Mossbauer iR AU SH. & 1
PaRW: Fe fAAEMIMA A 31, Nt A EkiitEY
JRF DL FVRFAE B, XU i by 8 TR 1 ) A s 2R B

HIRAIE TS . & 3 rho N2l i i A B JE K T A 1
PITAR, U BB o b R B Bk, D> aEghk
Nig sZng sFe,Oy4 *j?‘i%f)rﬂ,ﬂj ﬁmﬁm‘ﬁ o

1 NigsZngsFe,04 Méssbauer
Table 1 Data of Méssbauer spectrum of nanosized
NigsZng sFe,04 powder

Sample H/kOe I/(mm's") OJ(mms') Area
Nig.sZng sFe,O4,doublet 0.35 0.56 0.098
Nig sZng sFe;O04,sextet 1 509.03 0.38 0.22 0.132
Nig sZng sFe;04,sextet 2 403.76 0.28 0.04 0.77

H—Hyperfine field; [,——Isomer shift; Os Quadrupole splitting

24 FTIR

K144 220 [V 5h Il IA8K NipsZng sFe;O4
BHARE) FTIR 3%, BT AFER K531, BT DARE il
7E 3440 cm ' A1 1632 cm ' B HHEL H—O—H (1%
e, TR K> T, 1384 cm ! AR IR
I Ve S I8 Sz 18 40 TP 8% B IR NOs™ (1 52 X R e 4 i
&, 577cm M 420 cm ! AR HE B NiZn kAR 14y
iU
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Bl 4 220 "CIRIASNY 5h 5K NigsZng sFe,O4 KA
FTIR
Fig.4 Fourier transform infrared (FTIR) spectrum of
nanosized Nij sZn, sFe,O4 powder synthesized
at 220 C for 5h by the hydrothermal method

2.5

BI5 00220 [ Sh il IEK Nig sZng sFe,0y
W r i . WK S T ULEH: 492K NigsZng s
Fe O WA M2 A 125 2k . 402K NigsZng sFexOs4
BRI L R AL SR B O 38.14 A-mP/kg. TR A
17.32 A-m’/kg, HFi)ih 2927529 A/m. 49K Nigs
Zno sFe,04 Wi P2 —Fhi v B8 R 4T (A4 K
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