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Table 1 Reagents used in experiment

Organic

Reagent ~ MnO, Ca0 C RE oxide

binder

: Analytical Analytical
Chemical M ade
prafle grade grade 99.99% A in Lab

(86.5%) (98%)
A: Rare earth oxide Lay03 99.99% , Ce0,99.99% , Ces0399% ; The

major impurities of reagent MnO; is combined water.

1.2 RXHEH&
Fl Bk A% [ MnO, B 22 MnsC, 115, R
fih bt 5 5% A I SEBR DN & . A T IRIE

@ [EE&TIH] HKARREILE T BII0H (59774022)
[TEHE M) BEK(1970- ), 5, Lot

B Ry S R A, B IXEL MOz WA 10. 0
g, AN HT4l CaO 1. 0g KT, 44525 H 1
B NAS[R] b 194 4840, $E5T A 2 S AE itk
ARG . 2. 5% AP EE 7 5 2857 7K(2mL)
TSEIRAT, ARG MR B S5 R RS . 5
TEFIFENL - 30kN SR d= 16mm, JFZ) 4
mm, JEEZ) 1. 5g MEFETERFE . R EES AT
HAR T, SRJG7E 413K TR T8 5h, #l4
GF AR e TR TP A . ARSI P il T 5 b
WA, TR MR A 2= i 7 i o A o i 4
W EE( Ty, WER2 PR,
1.3 XBRE

SEEG AT )k SR e B an i 1 s, Hp 22 g
W N AR 25 mm .
1.4 XBTR

SIS AR /N 22 BEAT L O T S PR A H1E R
JERFE, WL IR ZE, E T LR KA .
SEEGI, KRR T R T, fEIR 0. 5h, Gl EE
JE M4 ) N, 954 200 mL/ min . SE56 K 2K
ik, WAEBCE L B R R M, BUERRE
RS A &R PR ACRFE R, e & T
A 10 min 5, BNIE SRR 71y, AR IR A7 iR
JEIRNTH 28 ¥ 58 W5 P TT AR v I, i i 2 i K 52 S L
2K, BN E, KR EREE S OB 10
min, FHRFEECHE, REIEIR GRS &R
U PSEI R, HA SN BN R E A
AL ARG AT R A S B ( Ty, G0 R

[We#S B H#A] 1999- 11- 05; [ 1&iT H#A] 2000- 03- 01



910 &8 5

RERR, A MnOg A8 SR B) 77 2% K7 In 771 i 5% 1 © 711 ¢

R2 KRS S

Table 2 Chemical compositions of samples

Sample No. m(Mn02)/g m(Ca0)/g m(C)/g  m(RE)/g m (binder) / g Distilled water/ mL Tyl %
1 10 1 0 0 0.4 2 38.8
) 10 1 3 0 0.4 2 38.5
3 10 1 3 0.3(1) 0.4 2 40.9
4 10 1 3 0. 3( 11 0.4 9 38.2
5 10 1 3 0.3( 11) 0.4 9 40.0

(I), (II) and ( I represent Lay03, Cer03 and CeO, respectively
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Schematic diagram of experimental device

1 —N,; 2 —Deoxidation furnace;

3 —Desiccation bottle; 4 —Flow meter;
5 —High temperature resistance furnace;
6 —Programmable temperature controller;

7 —Sample; 8 —Sample holder;
9 —Water cooled pipe
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Fig. 2 Plot of reduction fraction (f) vs time ( t)
at 1473 K and under N, atmosphere
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Fig. 3 Plot of reduction fraction (f) vs

time (¢) under N, atmosphere, showing

effect of temperature
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Fig.4 Values of activation energy ( £) of MnO, carbothermic reduction at different reduction fractions
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Fig. 5 Plots of f vs t, showing effect of

RE oxide additives on reduction
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Fig. 6 SEM micrographs of different samples
(4] —Sample eontaining 9% Ts,04 subjected to. reduetion For
50min at 1473 K under Ny;

(b) —Sample containing no Lay03 subjected to reduction for

50 min at 1473 K under N,
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Kinetics of carbothermic reduction of Mn(, and effect of additives
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P. R. China;

2. Institute of Chemical Metallurgy, Chinese Academy of Sciences, Beijing 100080, P. R. China)

[ Abstract] Based on reduction experiment, it is concluded that the carbonthemic reduction of MnO, is distinctly divided into three

stages: gas diffusion controlling stage, carbon gasification controlling stage and solid diffusion controlling stage. The effect of rare

earth oxide (LayO3, CeO, and Cey03) on carbothermic reduction of MnO, was then investigated and it was found that the rare earth

oxides have catalytic effect on reduction and LayO3 is the most affective. SEM analysis discloses that the catalytic mechanism is that

rare earth oxide catalyzes the carbonr gasification reaction.

[ Key words] MnO, carbothermic reduction; rare earth oxide; catalysis
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