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Fundamental Researches on Metallurgical Treatment of Manganese Ores. (I)
By Tomimatu ISIHARA and Akiichi KI1GOSHI.

The present report is the first part of series dealing with studies to produce metallic
manganese by electrolysis from low grade ores.

In this part, the equilibrium in the reduction,

Mn;0,4+CO0Z23MnO + CO,

was studied by means of flow method in order to get thermodynamical values requisisted for
analysing pyrometallurgical treatment of manganese ores. The efect of temperature on the
equilibrium constant and the free energy change in the reaction within the range 500-800°C was
determined. The experimental data obtained may be summarized as follows :

logK,, = 3’%8 +0.373

4dH=—2410+14.87 T-27.910-3724+1257.10-6 T3
4dF°=—2410—34.3Tlog T+ 27.910737%~6.29-105T%+ 805 T
The present writers have also obtained following results for dissociation equilibrium of
Mn;04 by combining the equation with the known one for CO and CO,.

1ogK,,=;1f4f4l;+4.88
AH=65500+15.26T— 28.6:10-3724+12.57.10-573
4F°=65500-35.2Tlog T+28.6:10-T"* — 6.29-10-° 7% — 50,800 T-! + 61.3 T
(Received May 28, 1952)
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Mn;0, (500~800°C) : C,=10.26+8.06-10"*T —46.1-10-67"
MnO ( » » ) Cp=8.2140.80810"27T-2.18-10-67*
3. COY Jtk COM iz T
CO (500~800°C) : C,=6.50+1.00-10"3T
CO,( » ¥ ) :C,=7.00+7.10-10"3T - 1.86-1057*
HUZ Mn;O+CO=3MnO+CO, 12 AT
4C,=14.87-557-10"2T+3.77-10-°T?
woT 4dH= 4Hy+14.87T -2.79-102T2+12.57-10-673

AF = TfT 4H 41

=4H,-34.3TlogT-+2.79-10"2 - 6.29-10~8 T+ IT
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4H,= -2,410
I=80.5
> T - 4H= -2410+14.87T—2.79-102T2+1257-10-108T% -+vrevvvrennr.. @

AdF°= —-2,410-34.3T1ogT+2.79-10" 272~ 6.29-10 ¢ T3-+80.57 ------ 3
3)* Mn;O0,23MnO+40, o g RE
CO+30,7CO. M D it % Kelley® DIE X TR D2 ERRXE LN B.

logK, = 14’%”0 —0.196710g T-+1.550-10T = 11,1107 — 4,18 ------(4)

(4) L&, Mn;O,+COZ3MnO+CO, SHE O 5 I AT % A M i oD FE3IMI & 28 A 400 &
D, Mn;O0,223MnO+ 30, SOHE DS sRE % 5H3E L 7- &5 1 ’5:/7{0)%‘ R
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5) Kelley, K. K.: Bur. Mines, Bull. 384 (1936),
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4)  MnyO0,Z3MnO+30, i2 A 2 4H Ji1x 4F°
CO,=CO+30, 1T T 4HD ]tk AF’5 1%
AH=67,9004+0.3917 — 0.708- 10 3T+ ++vuneeeermeeeeroaseeeni) 6)
4F =67,900 - 0.90Tlog T+0.708-10~*T* - 50,8007 ' — 19.11T -- (D)
W E K2 (2) R B R EMaEsHIT L Mn;O0,=3MnO+40, IZ A TiX
4H=65,500+15.26T—28.6-10~*T2-+12.57-10-6T*
4F°=65,500 - 35.2Tlog T+28.6-10 7T~ 6.29-10 % T* — 50,800 T~} --61.3T

5. %@ =
Mn;0,+CO=3MnO+CO., D P 2 MBI D 500~800°C |2 HOTHIE L, R4 4E U
WRITIRT 2 DR 2 1472,

logK, = ,,§%§h+ 0.373

o TYOIE & A5 ROF OHIESS FHE X 0y 2 ORBE NG 2 B8 T8 % OO = % 0 % —
LA L TR DR 215972,
4H= -2,410+14.87T—27.9-10-*T*4-12.57-105T",
dF’= -2,410-34.3T1ogT+27.9-10T* - 6.29-10 S T%-+80.5T.
KiZ CO+30,2CO; D FWTW & [k o> TG & 2HL 0T Mn;0,223MnO+40, Dfif 7
PRE AR’ T I X R 2 1472
— 28,800

logPo, = T +9.76

FIERIC AH R AF i & LT
4H=65,500+15.26T—28.6-10-*T2+12.57-10-6 7"
4F =65,500-35.2T1ogT+28.6-10~*T% - 6.29-10 7% — 50,800 T-'+-61.3T
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