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To contribute to the improvement of the evaluation technique of source term, the
measurement technique of the equilibrium vapor pressure using a high temperature mass
spectrometer is required to expand the thermodynamic database of the simulated FPs.
Existing test apparatus, which was utilized for obtaining thermodynamic data of sodium-iron
complex compounds, was adapted for this purpose. A mass spectrometer capable of measuring
a wide mass number range and glove box for handling simulated FPs were installed for
analyzing heavy FPs and preventing deterioration of simulated FPs in an air atmosphere,
respectively. Function verification using standard sample (silver) and precision investigation
using simulated FP sample were carried out. The oxygen dissociation pressure and standard
enthalpy of formation of RuO2(s) were evaluated, and it was confirmed these evaluated values
were agreed with the calculated value from existing thermodynamic data and evaluation
value written in the literature. Consequently, it was proven that high precision

thermodynamic data was able to obtain by using this test apparatus.
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3R RuRu02=1:9 O R TIRA L7z AR 2 H L7z,

MR T — B % AW THERE L7z Ru+RuO2 “HHEE EOBRFE K OVLT = 7 ABREM DFEE
JEORRE Fig. 5.1 123 d, BEORBRIEE TIX, MEREMIC 107Pa FEELL O RKUE 2 FFO78%
A TEDEEZLND Z M5, Ru+tRuO: MRk Z WA, BT =74 (VD)
(RuOs) ZDNLT =7 AEIRIBIEM ORKIEZRIE TE D alREMENH 5,

5. 3 Ru+RuOs —FHFE 2 A 7= ek =
5.3.1 i & &

Fig. 5.2 (ZaBIF I OWESE OO i H B IE 27”37, FHEBR 4G TR . 7 X —& > 2 /LAY 300~400°C
FEEICE L. 2B0mBEOKENHR SN, Z0%. BEOKHIT—BEINEY . 7 X—+%
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ENEZ T BEAEN RSN, £ LTI X—t /R EDK 1000°CIZEE L 7-EIZEEE Ol
TR LR IR LTz,

B, ARBICBW T, RutRuOz “MREH & i@ 1100CE TMELVL =3, VT =v AEH
AR SN2 o7,

5.3.2 AABRFUELD X BRIElHT

SEBLTCT NI ABAFREK T a—7 Ry 7 ZANITHEE L TBW2RkBREHEE (Ru, RuO2).
R AEHZ DN T, BRBRZICE DT XBEHT 21T o 72,

HERATREHZ SV TIE, L7 =% A JCPDS #— R & AREOIEH £ — 27 333 517228, RuOy
DNWTIIRERENRZ L 7 r— R L e o7, ZORKE LT, REPIRADEENRE Z 5
N2 enb, BIREESITIIC S BEORRE O R S vl 400 COEVLHE A Ffitc, FFE
X BEHT 2 Tolz b 2 A, I— ROEHIE—2 & —%73 52 L &2 L (Fig. 5.3 ),

R AEHZ DWW TIE, VT =T AR —7 Lo S hie o7 (Fig. 5.4 Z2H),
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6. & %2

6. 1 RuOz(s) DA AR B+ O FEAT

%5 5.3, 1 H TR A @ iR E BTG M O 5. 3. 2 TH T~ 72 X BRIEHT OFE R L v | Fig.10 ®
7 X —t 2/ WRE 300~400°CI2H1F 2 EesE OfigiE, RuO2 iEHIE £ 2 Sk 45
LEZOND, LoT, ZEOBRBEOKMEN —BILE L7- 400°CLL EDRETIE, RBRE D
AP S AUiEE e Ru+RuOe —MEEHZ 2o TV BESND, ZOZ Eh D 2 [HHD
RO, #F72 Ru+RuO: “HHREI D OMFZ O HEEic L 5 b0 LB LD,

—J . BREBEREIO X GETHERN D IILT = ADEP E— 27 LIS N L&
z25 &, Zo2E A OmEDHHIL, RuOz S DBRZE DRSSO REZTR LTS EEZ BN
% Z &G, [EF RuO2 OfEEEIZ & - TAR SN DR O (BEFE OfERET) OFNiZ1T -7,

IR BT E A4 O R O BB B B EER O i B AW(02) % RAEY | Fig. 5.2 12"
FER DA A v BIRMEORERAET — 2 2 v, (1) KV BEROMBEE pn Z3HE L7 (22T
o777 A =L, AR L2 e W= B oG o maE Huvwiz), TofER, =
NETIZHE SN TV D RuO2S)DE) 7 — 2 0 b PR S LD R OffBETE & 12E—83 5 =
EninoTe (Fig. 6.1 /), ZAUT X0 FRFKHIE T Cll a2 s 2 DI HhE R A 4%
TEIREE & e I O BIfR & R BT — 2 BARS T & 72,

6. 2 RuOs(s) DAFEHEA LT o Z /L B — DT

W3R ORRBEIE 245 L METEX TWD EEZ bR, IRD AT v 7L LT RuOa(s) O
T ZNE—DF M 21T o 7c, ZOREEERT 2L —%2RD D HEE LTI, #5758
2B E WD L . BT SIEIE WS FIED 2 o3d 5,

6.2.1 BS)E 2 1ERIZ W5 5k
RuO2(s)—Ru(s)+02(g) D)% B 2 12556, FHMEBR KIZLUTO L IckREND,

ZZTaliyhE (CAEFRETHIUE. are=arwo=1). pIIDETHD, —FH., 77 b -
A > 7 (van't Hoff) XKV | FlEHR K LEEZ XL E—Z L AHODOBHRIFLLTD L 91
2%,
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crw [l]:—iw)zmxa @ RITKD L 5 1rESn D,

dr\T 7>
dan __AHO ...................... (10)
d(1/T) R

@), (10)& Y., BEEOMEEE po.x UTICHLTTry M9 25E (Fig6.lZM), DA
PN-AHOR L7320 -AHOSRO BN D, £z, -AHA298) (X, LLFD X olckInD,

AH®(T)= AH®(298) + j;gAcpdT:AH°(298)+A(H°(T)—AH°(298)) <+ - (1)

AH’(298) = AH(T)—A(H*(T)—AH"(298)) « = + + « = ¢+« o o v o (12)

ZZTA (HAD- Ho(298)) (ZoW\WTiE, A7 — X EITHHOBAREDFE H(T)- H0(298)
DIEZHANTERD LD,

6. 2.2 B 55 3R E W5 HiE
BE TR HHT X VX —HEeDIILL T Ly ickEn s,

ety = S )‘?H @) (13)

ZhED ., AH298)iX, LT LS IZERIID,
AH®(298) = AG*(T) T - Afef(T)=—T{RIn K + Afef(T)} - - - - - (14)
Bl =3 ¥ —(feDIc D\ Tk, BT — X EICRBOME AW TR b D,
6. 2. 3FEUEL R o & L e — DRGSR
%6.2. 1 THE~F 6. 2.2 THIZIR =12 VT RuOo(s) DIEHEA R T v Z )V v — % 5l L 7=,
ZOFER, FNEh-316.9+6.3kJ/mol (5 2 WEAILHE) | -319.1+6.5kJ/mol (5 3 WEAMLER) & 72

0. SCiEME @ (-314.240.5kd/mol) LRAEOHPHT—HTHZ L 2R L, kb, ARk
i LI 3E@ 2 L C. SkEEDRS) T — X BN ATRER 2 & 2R LT,
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DTSRI AR L RBEEZ VT, BREOR 2T — 2 OBUENRAETH 5
Tl aMER LT,

© F MU UL EBROEERALY O VMR KET — & BiG 2 BB - 1 S T BHFOm
B8N Bt FP L& o Pk <RI E I goE L,
@ FEHEREE (R, Ag) ZMWIRERIE, 790V 7 77 7 2 —0REMETV, DRI
BCHOWTIE VB E —20d 2 2 L 2l L7z,
@ Ru+RuOz —AHFUENZ FW 723k 2 220 L. RuOa(s) D E 8 O MRBEE 2 FFAT L 72 /558, BEAFEL
NFT =2 O TRHME SN BROMBEE L —8T 2 2 L 2R L7z, £72. RuO2s) DI
W T o 2V E— Rl L7 R. ST L —Bd 2 2 & 2 LT,

A

AWFZEZ4T 9 BT, BIIE—K, 8HEAKIIXRETICET MRS W TEHEER ZF
WP W, IR OBEERRT S,
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