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Research progress in synthetic method of nano-ferrite
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Abstract

Research progresses in synthesis of nano-ferrites in recent years were summarized, including solid

phase peptide synthesis, coprecipitation method. sol-gel method. micro-emulsion method, combustion method and

hydrothermal synthesis.The characteristics of each method were highlighted. The advantages and disadvantages were

analyzed and compared. Their industrial applications were prospected as well.

Key words

ORISR AR A = 42 (o) b =/ — SR AT
20 K N S R 8l R A D S AR B S0 A B A R
H AR R SR AR — BRI AR BTz B AL R H
(e R IR TS TS O VANV AV NI IV SIVANS e VNI
RO 75 WL T B SE S R AL ok Bk
SECAC 1A 2L R O 445 A% o G B A 3 o S 0 )
I S SR 45 ) 35 1 8 D7 i Lo A AR R DI G
Wt 5 24 K R B AN W7 K 8 A5 3 A L 40 K o ) T
22 1) U AT B W . 5 TR A AT 2 oK A R
(9 45 F) PR RE A 5 i AR A5 5T ) R Bk B
FIRI, 85022 RO 90 15 5 T T T 4 Tl 80 100 A7 2 19 4 Al
J7 1% LASEBUAE AR A B B 5 i R v 42 ol o R
R/NFIIE B, HE T 325 B 98 55 44 R RE B9 H g0,
GRELVELR S SN R ey = A R RN e
VE VIR BRI s LW R I K A R
ALY R PR R A
1 HREMEE

1l AR 3 S A R R A B R AL ST
7 R Tl A 7 RS 6 AR e H R A T i
A ) R SR S B ) S I A% A A R L IR 9
FH T 90K B AR 19 5 ORTTE 58 o AN B DL 3 il i o 1

EE&TB PEA T IT LA R E (2017]K0395;2016JK1397)

EZE B W (1980 . L RIHGR BRI REM BT ST .

nano-ferrite, synthesis method,research progress

B 2500 SR B R A B8 (NaHCO3) 5 75 K & 1k 47
(FeCly+6H, O) £ K BLIR £ (ZnSO, « TH, O) .75 K
W2 & [ Co (NO; ), « 6H,O] Fl 75 K il§ B2 42
[Sm(NO;), «6H, O HEAT 5 ik [ AH S i 75 i =X e
1 5 0 A R BRI A AT O 6 SO AR L PR ) A
AT T WKL 43 A ¥ 5] CE ¥R EE R 62nm (ST 5
T A7 B G K AR A, T R R A T
T A AL A ™ R R DR 22 ) A A
D T RE N, HL AR R AR AR T AT R R e A
P gt ik B b U R S £ ol S A 2 R A AT 5 TR
JEE ARG D02 R AR 58 4, 7 R RE IR RS B R

2 HiiEE

YT U T ] A% 0 K R SRR K A TR R I R
AC 8V VR AT U SR 68 4 Je o L R OO ok L T
UE 28 155 K5 e B Ak R AR B SRR . SR TTTE I A N
KBk SRR 1 DB TE 1 00 IR 4 TR S 1 D00 o8 4 L T E
Y1) 4 8 B F 43 A Y50 I SRR 5% TR EE AR B st [
M4l . Suwalka 5857 Ak 24 U0 € ¥ il 45 & kL
K/INA [] 19 il A B 4 U1 (N, o5 Coo, 25 Zng s Fe, O
UK R BRI B T S R BUR M A A
PLFT B AL BH B F & A= 5 {7 8] & . Daniel-da-Silva



%509 1 WORRAE L YOR RS R R A R TR g O « 261

AU AR it P 0T U v A 40K DU SR AE =4k (Fe, O
IR A SO 22 B A S A v SR AR A
BT 5 2R R R I AT R U 2N
K Fe, O, JE B & 45 7 41 %€ [0 A5 9 VR 5 [A] I A
FIBH 1k Ok 1] 141 R W 7E L A2 3 T 40K Fe, O, 1Y
A

3 ER-ERGE

VA -5 U 1 oK A K R SR 1 DB A T S
(VAEW I Sl Eo ol R o R R e ol ] W B Ay
B VRTS8 I B /K T A BRI | B 42 v it
K e ) 5 0 K BRSO A

R AEY R TR M- e 1 o o A oK B R R
PR X2 AT B 4B T B A D T B
XRS5 R B S AT T SRAE . SRR AR
P S 7R NG AR 1P RN X EE- P D N )
(1R L IF AR 2T A0 I B EL A 38 RO e AR AR R
2L 0 | Bl W R A L R — e LA A I AT R Y
(SRR

VA BRI 1 5 L UOBE I A B A R Z 4k,
FHR R T TR L AR A B
IS5 JC 12 B 1 46 JR S AP L E T 3 LAY 7 )
AR AN

4 WA

P LR E 45 Kk 1 — P s — b D SR Ak
EWTEET AHIRER 2 Bk B &I R 4 )
[Fi) 1 1 37 PP G A 3 IO 3R T 321 VR R VR B K /)
— M AE 10~100nm Z [8] , 4 Ry TR g 4 3547 40 K hE
F R EFILE TR AR Z Wi . Kosak ™
PAF ot 56 = W 3 IR 8 (CCTAB) by 28 11 34 1 771
AL (NaOHD T ] » i S Ak 200 AR 7
K/ O BEL AR R A A TR TR 300 40 oK i B
BRARIORL . k¥ = R K/ Triton X-100/ 36
O bt/ 1E O BE FLAR R & T 2 fh A BB Ak 4RIk
(NiFe, O,) AR E K (Nig 5 Zn, s Fe, O L4 &
& (MnFe, O,) Vi BFEK AR (Mno, 5 Zno s Fe, O 412K
R, S5 SRR L T A 1 9 K SRR Bk SR A
PR PR SN TR ol N = R o T RS @ A e
30~80nm) , il B RE IR EE R 500°C

5 MRERE

Deka %572 DG R 5 5E B A b2 15 & B 7 20k
ﬁég/‘jﬁ‘j 9nm EI/‘J Nio. 5 Zno. s Fe; O, ?Vﬁﬂé%ﬁﬁo %ﬁkﬁ.

T2 v 38 e 8 T R B IR B (200 ~800°C) 4 K5 4 K Y
SRR P HIAE 9~ 54nm, BREEA L H & 4ok
BRAEAARRE S A AR R & B0 AR L, DL AE T AT LA
JE (R N HEAT KA A 7 RNk 2 H 5. )
R YR = A el | R = A=A o s A AsE 7/ EL
FEREAR

6 Jk#k

TR IR T Hb BT 2 AR R Y B N
Shy A i — A v R R B 0 X I AN 1 W R
VR E A5 . R IR AR TRLRE R T RN A SR A e
TR S v R U P R VR A B A R K R
HYORER AR R E 2 WL GE , HBEE LR H AR
WU A L2 A AN B 45 2 77 B . Baruwati
AT D) R A b 2 IS P R L R A G K A A
TR AR A 13 3 it o 5 A I A0 P s ) v B A3 HICPE
KL A0 20 b A TR 4R R 9l oK o R A A Ak R IR
(MFe, 0,) (M=Ni, Co, Mn) #l y-Fe, O, , 44k ki
(KA Y FBLAE 5~ 10nm., 55 3R T 52 B8 T w4 1 57
w3 JLF Al LS AN (11~1206e)

7T HBERRE

£ LT IR L 3K B 5 A By BN K BURE 3 A A
S5 H A L 2500 9 K fRE ) B L R AR i
P S AT SR P . AR BRSNS BT s A RE A
299 KR T o (E e i 11 AR | - M v AR 3 I
SEA U B R — 20 e LR e A R W AL s R
FHBCELIBOE R LA B 22050 40 /0N (4 20 K AL {5 1
SE — I RGUE 19 fole LRI AR R LB A2 0% 5 7K A I
e A0 KR SRR 22 SR R T - K PR P B T, )
JO7 25 SR A2 ILUUTE By B i pH 2B, L. e
] 6 20 oK B AU 1) 5 e v L T Il — SR, AT
fifp DR Y 3ok 86 0] BIUA- E 7 — A0 S BN K BR A AR R T
WAl . AR R S AR A [ ) ) B AL
SR BR T — SRR BB /N RS RO L R
RN 2 T A5 BT AR 75 WL 1 B Ol AR L Ab L ib
HAE B2 P RE 8 TR 1k W e vERE L 4
EEA T A CE R LR R AR OT
PF R TT 55 5 DRI 24 R B S AT 5 B A 932 S
e AR O T s (1) 47 1 40 K Bk SRR B B0 TR A5
(245 Tl 2 K B SR A 1) 1 I i Bk JE A 5 (3) W]
VLA Bk S A 20y KO~ ] A B m Sl i f) bk s B AT
R 5E B REWTRY BB R AT 2 A AR I8 22 D RE Y &2
ERIEE



. 262 - b B AL bR 5 46 &
374.
%%iﬁﬁ [14] Ngema N,Msomi ] Z,Moyo T, et al. Synthesis and magnetic

D17 AV, THERAE XS B R 2 ] 4 Nios Znos Fes Oy 45K properties of Sn-doped CoFe; ), nanoferrites[ ] ]. Journal of
WOk 1 AR TR 2017 ,45(9) :81-85. Superconductivity & Novel Magnetism, 2016, 30 (7):2017-

[ 2] Chuan Xin,Gui Fang.Dang, et al.Effect of strontium substi- 20z2.
tution on microstructure and magnetic properties of electro- [15] Junaid M,Khan M A, Iqbal F, et al. Structural, spectral, die-
spinning BaFe1, Oy nanofibers[J ].Journal of Wuhan Univer- lectric and magnetic properties of Th-Dy doped Li-Ni nano-
sity of Technology-Mater Sci Ed,2017,32(4) ;871-874. ferrites synthesized via micro-emulsion route[ J].Journal of

(3] BT, TAY . XUB T 25 RS B 4y B S 1 1 ) 4 % i 3k Magnetism & Magnetic Materials,2016,419:338-344.

BT A R A 22 240 2016437 (4) 1 613-618. [16] JEB, BT R MefE 45 48 2% Co? ™ Ml Sm® T X 442K ZnFe, O,

[ BV SR U 5 5 K BB 0 ) B PRI REBURETE IR 1052 WL ) AL 525240 2006, 6142
FEREL ) bR T2, 2016.44(1) : 103-107. 151-157.

(5] I GACUE 7 78 0 1A 6 2 P RE 9D [17] Suwalka O,Sharma R K, Sebastian V,et al.A study of nanos-
TR 22,2016, ized Ni substituted Co-Zn ferrite prepared by coprecipitation

(67 THeMPes O BRI AR B 0 7T 5 i 4 |V B B 047 [13.Journal of Magnetism 8- Magnetic Materials, 2007 313
HILU R B BF 2 [ D] b5 AL Tk % . 2016 (1) :198-203.

[ 77 Soon Gil Kim,Wang Weining, Toru Iwaki. et al. Low-temper- [18] Daniel-da-Silva A L,Loio R, Lopes-da-Silva ] A,et al. Effects
ature crystallization of barium ferrite nanoparticles by a sodi- of magnetite nanoparticles on the thermorheological proper-
um citrate-aided synthetic process [ J ]. Journal of Physical ties of carrageenan hydrogels[J].Journal of Colloid &. Inter-
Chemistry C,2007,111:10175-10180. face Science,2008,324(1/2):205-211.

D87 oo . R e A B LUK R 0 6 5 LT % (191 fEREHE G W7 KBRS NiFes O 54 BB J
HAEY TR, 2017,34(8) :44-47. Tl o e P RE LT ) A A < A RHS TR . 2011,40(s1) - 108-111.

(9] LM, 4, 28, 2 R A0 & A 06 K b T H1 3L 85 Y [20] Kosak A, Makovec D, Nidari A, et al. Preparation of MnZn-
I B % AL ER T ). R B RN 25, 2016.36(6) - 1763-1772. ferrite with microemulsion technique[ J].Journal of the Euro-

[10] &H. X e, . aFe’" /nSr?t M aOH™ /nNO? X pean Ceramic Society,2004,24(6):959-962.

B R G K 25+ K Ve R 0 e [, TE HILAE A A R [21] k¥ = MR B 55 LW 45 JL R 29 K 208G 4k 4
2016,32(4) : 655-661. PR A B i Pk BEWF 98 [J . N LR R 24 41, 2011, 40 (2) : 500-

[11] Sharma R, Thakur P, Kumar M, et al.Improvement in mag- 504.
netic behaviour of cobalt doped magnesium zinc nano-ferrites [22] Deka S,Joy P A.Characterization of nanosized NiZn ferrite
via co-precipitation route [ JJ. Journal of Alloys & Com- powders synthesized by an autocombustion method[J].Mate-
pounds,2016,684:569-581. rials Chemistry &. Physics,2006,100(1):98-101.

[12] Lakshmi M,Kumar K V, Thyagarajan K.Study of the dielec- [23] Baruwati B, Nadagouda M N, Varma R S, Bulk synthesis of
tric behaviour of Cr-doped Zinc nano ferrites synthesized by monodisperse ferrite nanoparticles at Water-Organic inter-
Sol-Gel method[J]. Advances in Materials Physics & Chemis- faces under conventional and microwave hydrothermal treat-
try,2016,6(6):141-148. ment and their surface functionalization[ ] ].Journal of Physi-

[13] Raghasudha M, Ravinder D, Veerasomaiah P, et al. Electrical cal Chemistry C,2009,112(47):18399.

resistivity and Méssbauer studies of Cr substituted Co nano

ferrites[J].Journal of Alloys & Compounds, 2017, 694 ; 366-

s A H.2017-12-28
&% HH1:2018-05-09

P3IIIIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISIIDD

(EE%F 259 )

2% Uk

WIS R A 4, ZE AR R, A5 T A PR -5 TR A R 26 1T A8 B T K
PERT AR 19 BF 52 L1, b B8l K 2 2% 4, 2005, 34 (3) 2 369-
373.

oy ok, T % B A R AR K R M F R IR S R R
LI JEARR . 2011(2) : 1-5.

Biilichen D. Kainz J, Plank J. Working mechanism of methyl
hydroxyethyl cellulose (MHEC) as water retention agent[J].
Cement and Concrete Research,2012,42(7):953-959.

S5 AU F WK AR KB A 14 i 45 B Mk B B SE [ DM

VL HE TR, 2012,

[5] XieL H,Liu M Z,Ni B,et al. New environment-friendly use
of wheat straw in slow-release fertilizer formulations with the
function of superabsorbent [ ] ]. Industrial &. Engineering
Chemistry Research,2012,51(10) :3855-3862.

L6 Amabk, o+, 2=, 45 05 20 D fe Ak WK 4 B i e F 50 3 i
AL 5E T/, 2011,28(3) :8-12.

771wk & & LHEPROK I 4 5 0 RURB 5 [D] A 5 bk
olk Kz, 2012.

81 Fasci,okverh, R & . Ok R & & WK M fg i He B o ]
o Ol R 4R, 2010, 12(3) :92-97.

WeFs B #A:2017-04-26
&R B H#:2017-07-14





