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ABSTRACT

The effects of citrate/formate solution concentration and calcimng temperature on Mn-Zn ferrite powder
characteristics 1in the alcoholic dehydration method were investigated. In the whole solution concentrations,
agglomerates of fing particles (<0.3 um) were oblained after calciming at %0T. Both primary particle size
and the compositional shift of calcined powders decreased with increasing cilrate/formate solution concentration.
Reaction sequence of the precipitates prepared with 0.4M citrate/formate solution conjectured, (ZnFeO4+ o-
FeuOrdag: —((Mn, Z0)Fez0y + o-FeoOs)aone—> ((Mn, ZnjFesCiazone
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Fig. 1. Schematic of experimental procedure for pow-
der synthesis.

3T, Shr

F71% 4l7h B¢ 7 g 279 £AE Moo
ferritey dwhHal AbsbE EhddA4) sl 2=st
Z2 00T A 147 Fab e o) S5 EE 300
T/he2 LA FA8ta stk G 2shih 04M

u

Fre) geloz¥e] g48 £AF o dsiel T ¥

A7l A Bl RES 300~ 1200CE HA3AF)H A 14]
i Ed Hlﬁ*l?i on, ojWlel £ £TE 3000/ /hr2
A frAfetdek st e 2skdch

Fo 212 Ak
= E47|(SHIMADZU Co. SA CPIHs} SEM(JEOL,
ISM-5400) .2 ®aleion, F7b AAME 2E a4
9] gabdel w2 #4E $sle] FTIRMMATTSON,
GALAXYS030E} 542 sjeic} 4120 d2ile= TG
/MTARIGAKU, TGBIOOE AH-shalch 34 249
A2 31} 71,\].,%1 A4 W x4 e XRDMAC, M
03XHF)2} XRF(SCHMADZU, VF320H)= s stsch



oldl8] - A1fis - ol
mn) mixed solullion
L §
ILc() DTA
b) drylng o a)
gl u
i
® M <)
g R R N
g2
g :
E b)
£ o) desomposition
]
B
d)
" g
d) celelnatlon TG w
Q
E
=2
h]
=
L 1 L 1 \_J

2000 1800 1200 goog 400

Wavenumber, cm™’

Fig. 2. FT-IR speclra of samples prepared at each syn-
thesis stage.
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Fig. 3. DTA/T( patterns of precipitates.
a) 0.1IM, b) 0.2M, c) 0.3M, d) 04M

th 3° 5t %‘1‘1 2] ‘&EE 0.1M, 0.2M, 0.3M, 04
& AHEE DTA/TG 24§ djo|d),

240~-300T 7oA gRHEE DTA A=942] 2o =
A TG =8 F2F it DS 2356 9
71 E(citrate, formae)52] F3 =g el
FEs Folle AAH 2D 52555 FaF hez o)
epfgich &9 Azl Z3d H71E5Y FH5 A
Abd B o] dEsae] 240C 2ol FEHE
44 # =2} 28 7hAl citraled] diaf ol 2&F Ao
Heoly, 280T R2eld] Lslips wladule ¥ =e) S
ThaE formate—{ AR 23 e s Azgny £
488 eyl 2ol oel FAEe d8a d v A
wel Mz} iAA T e Bog o]Eys o 4
2 Y Fig 4o velhd A o] FuEr)
i ‘“r% % A5 ) =27 Folelee 418
A FlEE e 24 Jehde dabeltn
Atk TG 24 Aol 2 3 94] 557
PR He 25 9oy el gleL o

o
riO

U
ol

¥re] BoloRE A2 Yage
U A2 Pag SEM ARde|ch Edle] Fxr} 01
Mell4] 04ME Z7lgkel o=l A giAle] 27e 3
Phebe R BelFm ok 2E 2 Yzl

599537



2 firkihdl 98 Mn-Zn Ferrite2) HES&RE

Fig- 4. SEM photographs of precipitates.
a) 0.1M, by 0.2M, ¢y 0.3M, d) 04M
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Fig. 5. DTA patterns of precipilates after the thermal
decomposition at 300C for 5 hr.
a) 0.IM, b) 0.2M, ) 0.3M, d) 0.4M
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Fig. 6. SEM photographs of decomposed powders at 300C for 5 hr.

a) 0.1IM, b) 0.2M, ¢) 0.3M, d) 04M

Intensity (A.U.)

c)

o N A

. L] SDF.I'JEI

b) \ A

A

30 40 50 50 0
Fekn (28)

Fig. 7. XRD palterns of decomposed powders.
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Fig. 8. SEM photographs of calcined powders at 900%¢ for 1 hr
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Table 1. Quantitative ¥RF Analysis of Calcined Powders Obtained at Different Solute Concentrations.

. Concentration OIM 0.9M 0.3M 0AM Sfal‘tlfl.g
Ingredient composition
Fe:0: (male%) 53.04 5247 51.01 51.82 51.50
Mn:; (mole%) 25.80 25.70 25.28 25.16 25.00
ZnQ (moale%) 21.16 21.83 22.81 23.02 23.50
FeOa/(Mnz0y+ Znh 1.1295 1.1039 1.0794 1.0756 10619
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Fig. 10. Change of particle size with solute concentra-
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Fig. 11. SEM photographs of calcined powders at a) 800°C, b) 900%, ¢ 10007, d) 1100C in air.
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