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Abstract

Nickel ferrite was prepared by hydrothermal treatment of hydrolysis products of
mixture of nickel chloride and ferric chloride solutions, and characterized by X-ray
diffraction, SEM observation, and Méssbauer spectroscopy.

The samples, treated at 75°C for 96 hours, showed only a weak indication of a peak
at the strongest position in the X-ray diffraction pattern of nickel ferrite. X-ray
diffraction patterns showed nickel ferrite formation above 100°C.

Formation and growth of nickel ferrite particles was virtually complete within 24
hours at temperatures between 100 and 250°C.The average particle size was from 15 to
35 ym with a maximum from 100 to 200um. Below 150°C the particles were angular,
after 72h at 200°C they were spherical, and after preparation for prolonged duration at
higher temperatures they were platelike, due to cleavage. Since the patterns were quite
similar to those of magnetite, nickel ferrite could not clearly identified by X-ray
diffraction. Mdssbauer spectroscopy, however, gave clear evidence of nickel ferrite at
all temperatures above 100°C. This suggests the possibility of nickel ferrite formation
through corrosion of Ni-containing steels in the environment of water coolant circuits of
nuclear reactors.
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Fig.1 X-ray diffraction patterns of the samples prepared
by heating stoichiometric nickel and ferric hy-
droxide precipitates (1) at 75°C for 96h; (2) 100C,
24h; (3) 150°C, 24h; (4) 200°C, 48h; and (5) 2507C,
96h.
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Fig. 2 Scanning electron micrographs of nickel ferrite
prepared (1) at 150°C for 24h; (2) 200°C, 24h; (3)
200°C, 72h; and (4) 250°C, 24h.
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Fig.3 Average particle size of nickel ferrite and heating

time at 200°C.
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Fig.4 Average particle size of nickel ferrite and heating
temperature. Heating time 24h.
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Fig.5 Transmission Mdossbauer spectra measured at room
temperature for nickel ferrite prepared (1) at 250C
for 96h; (2) 200°C, 72h; (3) 100°C, 24h; and (4) 757,
24h.
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Table 1  Méssbauer parameters of nickel ferrite determined
from room temperature measurements.

Preparation Isomer Quadrupole Internal
Temperature Time shift splitting magnetic
/T /'h /mm s /mm s’ field,”kQOe
1) 0.22 ~0.05 488
250 96
2) 0.22 -0.05 461
1) 0.24 —0.05 488
200 72
2) 0.22 —0.05 468
1) 0.34 0.00 463
100 24
2) 0.35 0.14 398
75 24 0.17 0.54

200C B L U0 CHMBEDEB TIE R IT E6 R LD BN ART ML e > Twnd & L7,
AT P NORERHRREBELNT, GLA6KE— 72 2B -7 LDE A L2 FD
Bv, 27284 }oEaicii, NEFRMLED Fe*t & FerDICETF R v B2 7 LIR30 5%
RPBIY, BEFRyEY I L TWwaHA A&, TSN WAEREEDER D O8A 4>
CUEHSLE D Fe* ', B o724 NEN6 R TODORADHUN 22T FLERL, —BEX
NEIEIHLH-T, RPTEART IR IO IR Z~Z F AR BHE NS,

=T NT7 274 PSR, HEERME & ABEREED ZNFNICFe* B A-TED, A
EHRLED Fe ICI3 BT Ry B2 IR ET B84 A4 o3 (Fe?*) 2L 207y, MEARLE &
JNHEBRALE Tl Fe* O BB O LEIERIEIC O T L EZR A ), FAFNHI 6K LMl 2~7 |
N5 23T THE, Lirl, BAED Fe* DEBOLEMNBEOERIZZ T ERE 3k
G RPT E6ARTHMORINARY P ET D, 2D & G e 2T P NORSREILERIC L > T, = vl
T2TA R TR IA PORBIDOT LN B BRBEFEFICBEITARFEIOEL LB &,
INHEDAERNLEHDFERIETIZ y-Fe,0:DF Iz T w5, B2, =v 57254+
WEREESBDEIZ DV T, K& TH490k0e & v 9 y-Fe,0,7 # 1L W EA R b L7 2 L i3+
FIUTITEb bUAIZ, a Mo~ F A F DFAITIF520k0e &, 2N L) Lol ) k& feflidh
REENTEY, mwsrn7=274 MaoIneph ) BrsNEBE 2B O L8 - 12,
Bauminger 513 NiFe,0,0 # 2377 7RI A2 } L% 6 A& 1l e L THTL T % 2%, Rush
ESegalZ 6 A 2AHHE L THITL Twa, LaL, WIFNLERICB W TERL THEL -
NiFe,0, 2 oW ThBIETH » T, KEABKIZ L > THL N 72 NiFe,04c DWW T O MEIETId 7%
WV EELIZ 62 E L TEITL T Table 100 A 2377 795 4 — % %4872 200C & 250C D
BREICIZZERP R LT, 100CHRB CIRENESA200°C £ 250C DREOBA L D L v, »
FTHOEBHZ DV T L WERRESSIZ Rush & Segal Ik > THEBLNTW2LD LY LEW, LA L,
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