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= 8 5% A4 Y 42 (pressurized light water reactor) Watal A% Y 3 34 AHER 483 U nickel
ferrite®] Aol oi#d 23317] &l 22| nickel ferrite (Nio ez 00 & TAH o2 Aze gt $2H-pH-ZHAEE am-
monia X+ potassium carbonate®, AE - A A 2= ammonia 8o} potassium carbonate 444 B= 23 2558
AHe-3heith, Nickel ferrite®] 44 2 +8-A-pH-Z 449 TAE-A3AZ HF YA E2] NifFe § vl B8 $8 3 244
o)X 32 EDX, XPS, XRD ¥ SEMoZ T&stge), ¥k} - & Ni/Fe & vle] ©& g2, pHE potassium carbon-
ateZ ZHF ¥ 23} FHFZ THEL AT A7 0992 7134 go] vpghon, pH- ZHAE potassium carbonated AH&
& 797} ammonia & AHET 7] B)# ¥E FEE e ofidt Sole T Ao 84 oA ammoniart ReF=
AdAo 2 2 Ni*"«NH, 23 279 oo} THE-A A pHA 7|k 2o & s 4qstgr).

Abstract Nickel ferrite (Nio sFez 50.) was synthesized by co-precipitation method in arder to investigate its behavior
under conditions of the reactor coolant system in pressurized light water nuclear power plants. Ammonia or potassium
carbonate was used as a solution pH control agent, and aqueous ammonia or potassium carbonate solution or secondary
distilled water was used as a co- precipitate washing agent. The effects of the pH control agent and the ¢o-precipitate
washing agent on the production yield on the basis of the Ni/Fe molar ratio and the particle characteristics of final
products were investigated by XRD, SEM, EDX and XPS. The production yield was almost congruent with that of the
initial aqueous mixture in case of using potassium carbonate as a pH control agent, while in case of using ammonia, it
was quite changed. The difference seemed to be due to the effects of Ni**«—NH; complexation in the aqueous solution
and of the pH of co- precipitate washing agent.
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Table 1. Experimental Conditions of pH Control and Washing,

gEAaesA] Alod Aex (2000

Sample pH Control Agent Co-precipitate Washing Agent Sample Name
1 . Second Distilled Water NFPW
Pota
2 otassium Carbonate Potassium Carbonate (pH = 10) NFPP
3 Ammonia Second Distilled Water NFNW
4 Ammenia (pH = 10) NFNN
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Fig. 1, Schematic diagram of an experimental apparatus for
synthesis of simulated nickel ferrite by co-precipitation meth-
od,
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Niand Fe centaining solution

Mixing with stirring at 25°C for 1 hour
under N, gas flow

Dropping K,C0, or NH,OH
le—{ Into the reacter to pH 10
and stirring for 3 hours

4

Co-pracipltation preducts formed

b4
Washing with distilled water or pH 10
solution and filtering

Vacuum drying at 100°C for 4 hours and
heating up to 1050°C for 1 hgur

¥

Heating up to 1300°C for 6 hours in a box
furnace and obtain nlckel ferrite

Fig. 2. Procedure for co-precipitation of nickel ferrite.

K : NiFs,0, (Hickel Fontite}

M : Feo, 05 (Maghemite)
H : Fe,0, (Hamatita)

< BOOG 20.000 33.000 =000
X3 thata (7}

Fig. 3. XRD of powders synthesized by co-precipitation
methoed(a: NEFPW, b: NEPP, c: NFNW, d: NFNN).
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Fig. 4. SEM of powders synthesized by co-precipitation method.

Table 2. EDX Analysis of Calcinated Powders at 1300°C for 6 hrs.

Sample Name Svm 7 lin Wt% Norm Wt% Atomic % Norm At % Oxide Composition

038 39 6.74 11.71 20.24
K19 031 053 0.38 0.65

NFPW Fe 26 39.78 68.84 34.34 5947 2.253
Ni 28 13.8 23.89 11.34 1971 0.747
SUM 57.77 100 57.77 100
08 4.4 7.56 13.02 22.37
K 19 042 0.73 0.51 0.88

NFFPP Fe 26 39.69 68.25 3364 57.84 2.261
Ni 28 13.65 23.46 11.01 18.92 0.739
SUM 58.16 100 58.16 100
08 2.76 4.78 8.65 14.99
K 19 0.02 0.03 0.02 0.04

NFNW Fe 26 44 98 77.94 405 70.17 2.477
Ni 28 996 17.25 854 148 0.523
SUM 57.71 100 57.71 100
(O] 332 5.92 10.19 18.13
K19 0.07 0.12 0.09 0.15

NFNN Fe 26 41,74 74.18 36.68 65.19 2.393
Ni 28 11.07 19.78 925 16.54 0.607
SUM 56.19 100 56.19 -100

=], ammonia F=&He] H7iEw =) £33 AHEZ (K= 184 x 107% (2)

A Ao 2 dA Yok
¥, NINOA), - 6HO9) Nit*& S ol 4} w95
[Fe(H0)e]* = [Fe(HLO)s:(OH)]1** + HT, 7F 60 THA 29 [Ni(H0)6]* 2ol HYZ )
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Fig. 5. XPS of powders synthesized by co- precipitation methoed
(binding energy : 895~840 and 705eV)
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Fig. 6. The Sy of powders synthesized by co-precipitation
method.
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