58, No. 1 (1990)

57

Li-Fe-C-OZTRILFERF V¥ v+ DR :
BRRBIELER EDRIEADIGHA
B OB, mH OET OIE 2t +BBIEZ, mE KE, AHg—ig

Construction of Chemical Potential Diagrams for the Multicomponent System : Li-Fe-C-O.
Application to Reactions between Molten Carbonates and Metals

Harumi YOKOKAWA®, Natsuko SAKAIL Tatsuya KAWADA, Masayuki DOKIYA
Shigemi KATO' and Ken-ichiro OTA'

Received June 20, 1989 ; Accepted July 14, 1989

1. BLoic
AREBEREANBRICAHV STV 2 OETEH
BEfR. MEHOREHEEO{LFENEHERET S HIT,
BrOoBRNENEEBITDODRTE L, HICEER DL
LT
(1) BRRBEOREKHHED
(2) Bfi-po? BROHEELZOEHY
3) A—C-O0 (A=7ThVEE) ZDLERF v
+ VRIOBE LAY

(4) BRIRMET~OBEBMIHOBEEGHONELZD
BAFENERY

(5) ARMRBEE X7 Y L XBSOE£BMHE & oRIGHE
B84 2 {LFEEEEES S

(6) BEIF 2D S5OH— Ky FHE Yy FEipld 2/
R HE R

ERFBIENTELD,

APER. FRARBELSBEOREHELE TR O
HEF vy MRERAWTERTLIEEHANELTL
3, COMADOEREL T, (LFPHHE LALFER T »
v VROHEEIRLDOWTORDLIBEAEHEAT
W3,

() {LEEEAHEORNR EEHRT S
Hsus®'® BiT-TWwa kAo, AREREL SR

{LERNARAMEHLER = 2 ¥ —HEFE (T305
> EM® 1 -1 National Chemical Laboratory for
Industry, Tsukuba Research Center, Ibaraki 305
Japan)
1 BRETARTEBYHEIEN - 2 VF-TEKZE (
T240 HWEHRERL, AXE®RSE 156 Department
of Bnergy Engineering, Yokohama National Univer-
sity, 156, Tokiwadai, Hodogaya—ku, Yokohama 240
Japan)

Keywards : Chemical Potential Diagram, Molten

Carponate, Metal, Corrrosion,

Reaction

ME & ORIGHZER T 2. Hiid. ErikssonBBER
U 7:SOLGASMIX®-12) 7o 7 5 A% A FF L C{LELHK
FET208EUNTH B, BET ZAREBZLOT,
HREHOEVEEEELTCHELEWIEHTTO
EHEERERDB LB TESLDTH D
COXIRALFETHER, BxOoHRFELER - B
B-FEHeHLTezhZThitBEERSEONZ 12,
RGOSR BHEBEENS bicid. —HOFTEET
2T, EOERERASHOEHERVWTIHERT 2D
BEWICIE B, FE. Hsu 5IISOLGASMIX DHEER
% log P(O2) vs. log P(CO2)F¥@EmEK T2 » }
LCEERET>TWh, LOLESBS, ZOFay b
. M—A—-C—-0(M=Fe, Co, Ni;A=Li, Na) %
OHTEHERRLTVWS Y, P(02)&P(CO0e2)
THES N HEBTEERLEMBEMD 0. 24N
BRRERBTHICIEMTELREND 5,
(2) L¥EF 7 v v v ARORIGRIT~DBAN 1Y
L¥XF v v+ VRIBE{LEYE I E OEEEIT
Ehaédibic, AFEHNCZTOLEYBED LS
ALY ERANENCLETICETS (FT3) i
RaEh3, Coid, HHAENEERRERTHE,
BHOBEBHHERBERTF V& + VORKEIRE - T,
DERMESTENL 126, {L¥EEF Vv v VEEK
ELTHREBERRT BILER T v v v VRIBFEHE
o, AL, 220 {tFEEF v v+ AEERELTT
2y b EBE. STRTRBILAYSER ELOEH
FeLTkshss, axkllbicisEE&ndiiic
HEHBGHEERB T 20 BMBEL R 2,
BIT{LFEEF v v+ VRO —-RRNBEE L ETRANDHE
EHBNN SO k> T TEROT, AWRT
i, BMIEL LB LORLOREMCTHBLiI—Fe—-C
—ORDIERF v v+ VAOBE L ZTOBRNFENEK
REOLMICT B, 2. TREB-RE-BERO(LER
svveE, 3. TRLi—-Fe-002E-£8-
BEROMLMFEXRF v+ VRERL, 4. TRBLiIi-Fe
—C-ORDILEFF v+ VRAEHET L .HORHE



58

DENKI KAGAKU

Table | Thermodynamic Properties of compounds used in the present study: Enthalpy of formation, Gibbs
energy of formation and entropy at 298 K are given together with estimated coefficients of the heat
capacity equation: Cp/J K™! mol™! = a + 1073-b T/K + 105-¢c (T/K)~2 + 1078-d (T/X)2

AtHY AN G S’ a
ki/mol kJ/mol  1/K-mol

substance state

b c d T(limit) ref
K

LizFe204 c -1500.4 -1389.0 150.62 160.79 103.26 -28.0 1891 (mp) 17,22
LiFesOs c -2428.4 -2207.4 244.34 310.60 88.61 -52.84 2500 5,18, Est. *
LisFe04 4 -1970.0 -1887.0 187.63 198.03 109.77 -38.98 -22.18 1410(mp) 19, 20,22

1 306.
Li2Fes0s c -1796.3 -1665.5 184.0 221.94 67.43 -83.97 -8.87 2500 5,18,Est.”

*) Since the present values for Li2Fe204 and LisFeOa are different from those of refs. (5) and (18),
their estimates for LiFesOs and LieFesOs were modified so as to maintain the consistency.
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Fig. 1 Chemical potential diagram for Li-C-0
system at $23 K.
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Fig. 2 Chemical potential diagram for Fe-C-0
system at 923 K.
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Fig. 3 Chemical potential diagram for Li-Fe-0
system at 923 K.
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abstract

The chemical potential diagrams for the Li-Fe-C-0 system have been constructed to
clarify the phase‘relations between molten lithium carbonate and iron metal. The
three dimensional chemical potential diagram can be constructed using log P(02),
log P(C02) and log a(Li)/a(Fe) as coordinates. Since each compound can be repre-
sented in terms of polyhedrons in this plot, details of phase relations are not
given in a visually understandable manner. In order to clarify the thermodynamic
features of reaction of metals in molten salts, a diagram obtained under an iso-
activity condition of a(Li2C03)=1 is appropriate. To see an effect of the pre-
sence of salts on oxidation of metals, a log a(Fe)/a(Li) vs. log P(0z2) plot is
appropriate; this diagram makes it possible to compare phase equilibria at a
selected partial pressure of COz in Li-Fe-C-0 system directly with those in Fe-0

and Li-Fe-0 systenms.





