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The Reduction Behavior of Chromium Ore Pellet Containing Carbonaceous
Material in Flowing N,-CHy and Ny-H, Atmospheres

Synopsis :

Hiroshi G. KATAYAMA

Chromium ore pellet containing carbonaceous material was reduced at various temperatures between

1000 and 1200°C in flowing N,-CH, and N,-H, atmospheres.
N,-CH, atmosphere was much higher than that in N,-H, atmosphere.

Below 1050°C the reduction rate in
From the consideration about the re-

sults of the present and previous works, it was reasoned that such a promoting effect of CH, was attributed
to the enhanced conversion of CO; and HyO to CO and H, with CH4 and fine carbon deposited from it. To

the contrary, above 1 100°C the reduction was retarded in N,-CH, atmosphere.

This seemed to be attri-

buted to the fact that in higher temperature range the deposited carbon hindered the mass transfer of gas
species through the inside of pellet because it clogged to a large extent the pores, particularly in the

peripheral zone of pellet.

Key words : chromium ore ; carbothermic reduetion ; reduction rate ; flowing Ny~ CH4 atmosphere; flowing

N,-H, atmosphere ; carbon deposition.
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Fig. 1. Effect of temperature on the mass loss of
pellet in flowing N3-CH, atmosphere.
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Fig. 2. Effect of temperature on the carbon con-
tent of pellet reduced in flowing N»-CH4 atmo-
sphere.
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Fig. 3. Effect of temperature on We/W, in flow-
ing N,-CH, atmosphere.
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Fig. 4. Effect of Fgy, of flowing N,-CH, atmo-

sphere on We/ W, at 1100°C.

12 (2), (3), (5)REBVT Wo/Wo ITHREREEHE LS, B
HBOLIITALy PAICHHB LAREB L CHy 3BTICBS5T5
72, Wo/Wo ICB ZDBITIHLT D REZLGINATVS. 72750,
CHODREBEHETHIEOHNEREFHESATILELOT,
(2)YBXT(3) OB IrNBTROEHA (4)IERTT 5.

MASBEEST B, 7, TOEE 1100°C £ TIRBED
EREEBITHINT B, S5IHIRTIE 1200°C, 60
min DPFEEFR ST LA LELL TRV, Fig 4 43
1100°C iz WT W/ Wo i2 RiT ¥ Feu, D28+ R5t
LR THY, 1150°C 12BWTHFEBEOERIES
NTWwDH, Inkh We/Wo & Foy, DBEME & 1288
N4 % %%, 40 Nee/min P b Tl # o BmE 4t/ s v,
b, We/Woid Fig. 2 WiR L REGEEOHNE
LD HE—DEFTEHF B LT LDEETH .
COFEEEBTAL » b OREGHRLSL v F OH
RFERERLV y MK L 2REBOSEE, BT
KEDHB SN REE T E LT WEICHYT 5720
Thh.

3-1:2 BERXEBIUERBRLE

(4)5ickh R Ak, 2ORES XU Foy, 10 &
5%fb% Fig. 5 8L 06127 L7, Fig. 5 o8 %6
#"” # Np-CO 3 X 18 Np-CO-H, FHHZH 8 TC 0 4 F
EHBT DL, EURBIBOBTEEDOKE N LAY

100 T T
FeH,: 40 Nee/min
| Fr:360 =«
80 T
— orC
= 60 . u\'liyrr
~ — °C__e
@ o W]
. O
40 —D/—/_yg_
./o}em
20 Z./7°7A— VO e
/ 100 a
i
20 40 60
Time (min)

Fig. 5. Effect of temperature on the rate of re-

duction in flowing N,-CH, atmosphere.
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sphere on the rate of reduction at 1 150°C.
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Fig. 7. Mg., Mc,., Mty and R after reduction for
various periods at 1050°C in flowing N,-CH,
atmosphere.
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Fig. 8. Effect of temperature on Mg, Mc., My
and R after reduction for 60 min in flowing N,-CH,
atmosphere.
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Fig. 9. Comparison of the reduction rate in
N,-CH, atmosphere with that in No-H, atmosphere
at 1 150°C.



1516 ' % r W % 73 4F (1987) % 11 &

— FcH, 40 Nec/min
=== FHZ, 80 " . .
——_ao- |

o C

-

o~ ‘\:looo -
60— < ./,T—O

/
.B/QIO/

20 g 44" 1050°C
!ée/ A——-A—--A—J-A---A
/” -

K 20 40 60

Time (min)

Fig. 10. Comparison of the reduction rate in
N,-CH, atmosphere with that in N,-H, atmosphere
at various temperatures.
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Fig. 11. Comparison of Mg, and M., after differ-
ent durations of reduction in N,-CH, atmosphere
with those in Njy-H, atmosphere at 1050 and
1150°C.
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Fig. 12. Comparison of Mg, and M., after reduc-
tion for 60 min in No-CH, atmosphere with those in
N,-H; atmosphere at various temperatures.
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Fig. 14. Effect of a) temperature and b) Fcy, of

flowing N,-CH, atmosphere on utilization degree of
CH,.
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