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Abstract

In the case of sodinm leak incident from secondary circuit of Fast Breeder Reactor, the

corrasion of the structural materials was occurred by the formation of Na-Fe complex oxides. In

order to clarify the corrosion mechanism and the establishment of corrosion control technique,

thermodynamics data of the oxides are needed.

In this study, the synthesis experiment of o -NaFeO, and thermal analysis of «-and S

-NaFeO,(s) were studied using TG-DTA and DSC.

Following results were obtained in this study.

~ The synthesis techniques by the chemical reaction between «-/ v - Fe;03 and Na;O were

established using stainless steal container. Moreover, the formation process of the
compound was examined using DSC. From the results, it was proven that high purity o
-NaFe(O, was formed by the condition of 600°C X 10h.

It was proven that « -NaFeO,; and § -NaFeQ, were stably in the atmosphere at the room
temperature. ‘.

From the thermal analyses of o« -NaFeO, using TG-DTA and DSC, the temperature and
enthalpy of the phase transformation were evaluated as 767.4+6.5°C and 1641
0.45cal/g. The decomposition temperature and enthalpy were determined as 16.41
0.45cal/g and ~20cal/g.
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OSOLOPFRIZ LA BGBROER B LU NO B D AR SRR Ui, +hbb.

SUS WEHE R4 R =Vny2)DH AL, Tl BE LI 600°CT 10 BRIMET 52
LITXY | BHED o -NaFeO, DERNTEE 2 o7, B B &3R5 R SR 08T
BARBENELIEEIL, 600°C, ~3 BEHIT o NaFeO, DARBRERSH. v - Fe,0, &
Na0 BEWINFAOBEITE EE CERRCRIERE T oL B RBs N, D
i3, XRD BIERRPOLHRR TN, HEEHOBAOES SEEEL TEBOREE
IR - Fe,05 2V,

2, RRFPTREELEPN TS NaFe 45 E I:%a)aao‘c‘aba & -NaFeO, DR & BT
DEEWPREES, iR KRS T CHERNEETHY o BLOB -NaFeQ, BT
NEDEIBNBREE ThHHZ LB bhroT-,

3. ERLTC o -NaFeO, 12 817 8 (DSC 3L TG-DTAYVR{T ol b2, B
-NaFeO, DR TR SN D> T AR R I COMBB LR T, ERIEEIT 7674
£6.5C. BHENL 16.41+045cal/g SHITHAREREN 1254.9%+4.4°C Sy RREA S ~20cal/g &
FHEL7Z, @ -NaFeO, IZ 15, BB R AT 7674+6.5C, ERET 16.41 +0.45cal/g EHiz
ARRREENT 1254.94.4°C S AEE I ~20cal/g LA L 75,
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4 k1l FEFEROEED

FFED NaFe AT LHOR N 2L ERTHLB LU Na b EROEILERD
ZEHAEATEREIL , (EEM OB EIET - OBRET22LICLY Na i v IC 58k
BHOE AR OB T2 OREMREBEIICTE &7 — SR &R T5,

SEERTHRSN TRV o NaFeQ, 1220\, mRlE CTERTHHFEX L TEL £
7o, B SR B (DSO)D BRI LV ERGBRROBEMIZ OV THRFT LI, Sbiz, £l o
-NaFeQ, B X UTTERD B -NaFeO, 12DV VT ER - RAT ThEE CTHHILZRER LI,

AERELTE o -NaFeQ, DESHTHIE(TG-DTA B3 LU DSONC LY, EIEE 1L 767.4+6.5C.

BT 16.4110.45cal/g SHITHARIRENL 1254.914.4°C, 5 fEE T ~20cal/g LEFEL 7,

o -NaFeO, IZ3 45, SBIR BT 767.46.5°C, BB 16.410.45cal/g é%& SRR

I 1254.94.4°C Sy ARET ~20cal/g LEEMHL oo '
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1. HROIdic, BEo Na,FeO, BLENTFRRE e oTe e td  MEBHT OV TEVS T (TG
DTA BETRDSC) RERTV, 25 4% A Sl 15,

2. INC (L DMBERBRICIVRBN I NasFeO,, NasFeO; 728 @%’EAMB%@MEmﬁ%
FESL, (LZE N EHREMERE 2B,

3. INETHEMEL I NaFe RE AL T2 E R RIS L UBSITEE 2D AR
DEISETITSUSHTH AL BONEH, BITICEL T, HEBEE SRREE2EH
BNIL BRRT UV VOB BRRENENTFESNAEDER LY NaFe REAR(Y
PR ORSTRARLL CASREHARICIARERNELBEbRS,

UEDERIZINBONABAA T -Fz o0 T, ThETHESN OB ERIE R LU
- HITEBV b~ ar F R L O BBRE T, ZOZLicI{L2E S FHRUFRIESF D
B LIS OB\ BN 2T — 2R R B L R, B RO AERA, BROH
s L UBS LR H A Bt HEROBEDI T REL 72D,
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#1 o -Fel, & Na0 DIRATBOMFEEH & & BP0 XRD i e

@ -Fe,0, + Na,0 — 2 « -NaFe0,

Temp. Holding XRD [ AE XS 2
(C) tine (hr) | 4 _NaFe0, 3 NaFel,
400 5 FHHE +
400 9 +HHE +
450 5 o+ +
500 5 T +
550 5 i+ +
550 8 ot (+)
550 10 4 (+)
550 24 T (+)
600 5 T (+)
600 5 HHHE (+)
600 10 HHHHE -
600 10 | -
+ XRDBCEMR M. (+) :XRDIEEE

W2y -Fe, & Na0 DIBABELOIMBEER & 450> XRD 30 s

y -Fe,0;+ Na,0 — 2 « -NaFeQ,

Temp. Holding XRDEFFAEAS R
(TC) time (hr) | 4 -NaFe0, | p-NaFe,
400 5 4+ +
400 5 -+ +
450 5 4+ +
500 5 4+ +
550 5 — (+)
550 10 bt (+)
600 5 bt (+)
600 5 et -
600 10 o+t -
600 10 tH++ -
+ XRDBERRE .. (+) :XRDIEEK
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Mass flow
Controller

Silica glass

|

—s—( )

i

ETTUYTREOCN Y

Thermo couple {.--

Erlenmeyer

flask

el

AR RN R A NNARAANSMANMEND

(S T ) ;l,

o NaFe0, 2 R BB B (O B RAT

%3 a-NaFed,WE— VREELHBE [C (cal/g)]

BEs | MEMECC]| 750CHE 1000°CH¢3E 1250~ 1350435
DSC1-1 50~ 1400 1002.4(2.44Y | 1251.7,1259.8,1267.6
DSC2 50~ 1310 1003.4(2.52) | 1261.1(5.61),1288.5
TG-DTA 50~ 1400 1996.3 1252.0
MALT2(30] tp:759.85(0) | tp:1004.85(4.70) mp:1346.85(-)
Dai & [10] tp:758(-) dp:980(~)

tp : BRREEE. mp : BIRREE. dp 1 AEREE
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taE

[ A00°C5hr v  all2 v ,6'11?'

0.8

0.6 |-

S 2% ¥

vV v v

26 ()

2—1  «-Fe0, & Na 0 DIRAZED 400, 5 B EIINHHEEE Y O XRD 54

: 400°C-5hr
: _
0.8 . ..
vv v v
0.6 [ =
v
B
%{, v v v Vv v
b
4%
0,4 |- L R
v
v 4
0.2 . N
LA - A x X
20 ' 30 40 50 60
28 (C)

2~2 y -Fe0, & Na0 DIBABAD 400°C, 5 BSRIANSAEEA: i 0 XRD B



temperature(‘C)
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5
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0
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0 50 100 150 200 250 300 3B 400

time(min)
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(aas/3u7 |83 Y280
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100 200 300 400 - 500 600
temperature ('C)
4=1 7 -Fe0, & Na,0 DIRAEINEFED DSC AL (#2158 LisE)
[ v T T T T T T LI B i T | LA B S B S K i w B T | AL ] 14
- 600°C ]
_ "‘% ------------------------------------------- ~ 12
- S, yFe0 NaORGEA | 1
- o x - 1 10
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(I3s/2307 1'9+7 3380



TR(E)

DSCE 22Y)

JNC TY9400 2001-006

1

0.8

06

04

02

llllllilllllllliill

lli'lllllll

e s = - RSHEERE (o -NaFel,)

- -
p— --___‘-___...--- -
-

H(~15T). B (~65%)

AR

H
[
B
I
X
i
i
] 3
[
[ ]
I
I
[]
1
i
E
L]
.
i
i
EH
[
1
[
(]
TS IR ITE AR ET AT Y A AR U A I A B I T A D FESUES S

10 T

L]
Jory
o
-
2]

timehr)

X5 oLV -NaFeO, DERTHOREM

-5

-10

-15

llllll'lllllllllll

0 o 90 O O P .
et

S B . b gy
- v
=y

r gt 1 a1 11

1

500

600

700 800 900 1000 1100
Temperature(C)

X6 o &S -NaFe0, D DSCRIEFRER



JNC TY9400 2001-006

/— 1252.0°C

TG [eeT— _‘“50
B DTA — '

1 L | . 1 i ]

-3 _ -75
- B0 200 400 600 800 1000 1200 1400
Temperature [°C]

TG-DTA MEHR .
(THIFA=T v EH, FEEE 10°C/min. He 200cc/min.
il % iR BE §E BR:50~ 1400°C)

7—1 [ -NaFe0, > TG-DTA BIE#E R

5 T T T T T T
1002.4 °C
0 f 2.44 cal/g
B 5 S~ i
8 4ol
g 10 1251.7°C
45 h—1250.8%C
§ 15
20 F 1—1267.6"0 N
25 | B | -

-30 "
50 200 400 600 800 1000 1200 1400
Temperature [°C]

7—2 B -NaFe0, ® DSC HITEFER

DTA [uV]
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2 T i T 1 i 1 T T T l T T g 1] l T T T T i T i T i I T 1 T 1 i T T i T H T T T T
0 :""’u Aﬁi a —NaFeO
T Be&RAERER
e S FLRRFE 1 10C/min, Ar flow: ZOOCc/mln
-2 T, AlEEESE P R.T. ~1100°C
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[ e e 1=
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N S =
o * -1 40
-0.15 | : .
- < H@iR ) e :
-2 [ T - i
ki &% a-NaFe0, 12
- SHER S E&BHEER -
-0.25 | (=BT 5:&%% Ek.ﬁ‘) FLREAE 10T /min, Ar:200cc/min
- HIERESEHEIR.T. ~1370C |
—0.3 L 1 l [ ] .l I 1 ] ] I 1 1 1 ' 1 [ 1 0
600 800 1000 1200 1400
Temp. ('C)
9 a -NaFe0, ® TG-DTABIEHER (D ERRERES)
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