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Smelting Reduction of Chrome Ore Pellet in Stirred Bath
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Synopsis :

Reduction behavior of partially reduced chrome ore pellet and other types of chrome ore pellet in a stir-
red bath was investigated by two experiments, the first one being a 70 kg scale one for fundamental under-
standing and the second one with 550 kg scale top and bottom blowing converter.

(1) The change of total chromium content in slag, (T.Cr) is expressed by the combination of the rate equa-

tion of the zeroth order and that of first order.

(2) Dissolved chromium content was estimated from analysis of state of chromium existence in slag. The
change of (T. Cr) is expressed through all the region by following equation :

_ d(T.Cr)
di

= K-(Dissolved chromium content in slag)

(3) When the value of (% MgO)+ (% Al,O3) is higher than 45% at 1 600°C, solution of chrome ore is dis-
turbed by the formation of MgO- Al,O3 phase around chrome spinel.

(4) Slag foaming is prevented by sufficient amount of coke

converter.

k
Cs(l)age > 10wt%) in top and bottom blowing

(5) Soft blowing of oxygen, and sufficient amount of slag and coke enable the compatibility of high com-

bustion ratio
( CO,
CO+CO,

: Max. >0.8) of atmosphere and low chromium content in slag ({T.Cr) : 0.2-0.4%).

It is possible to promote stably the smelting reduction of chrome ore or pre-treated materials in top and
bottom blowing converter, by utilizing the large amount of slag formed.
Key words: smelting reduction; ferro-chrome; chrome ore pellet; converter; top and bottom blowing;

foaming.
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Fig. 1. Experimental apparatus (70 kg capacity). Fig. 2. Experimental apparatus (550 kg capacity).
Table 1. Experimental condition of chrome oxide Table 3. Experimental condition.
reduction. " émo“nt ——

. etal omposition Cr:20% C:7%
Standard Variation Temperature ~1600°C
Amount 70 kg —
Metal {%Cr] 40% 0~55% Amount . ZOOAI‘(g
bath Temperature 1600°C 1540~1650°C Sta B20s ¢ 137 T
g Composition gY
Sorts Partially reduced  C-bearing dry pellet, . Ca0 .1.0
Pellet o pellet oxide pellet Si0g 7
€ Amount 6kg 6~15kg
M.Cr Amount 100 kg
X100 55% 0% Pellet M.Cr
T.Cr T Cp <100 55%
Amount 500 g 100~700 g
Coke Size 5-10 mm — Coke Amount 100~ 170 kg/ heat
Size 15-25 mm
St Al;,03% 17% 15~30%
8 siti MgO % 17% 15~30% Nozzle type 3 holes
composition;  ~,0/Si0; 1.0 0.2~1.7 Top-blowing Lance hight 600 mm
Oxygen 800 Ni/min
Slag/Metal ratio (wt.) 0.08 0.02~0.15
Bottom-blowing Oxygen 180 Nl/mg’n
Ar flow rate 6N{/min 2~10N{/min Argon 70 N1/min
Table 2. Composition of chrome ore pellets, (%)
) M.Cr M.Fe
T.Cr T.Fe Ca0O Si0O2 Al03 MgO P S TCTX 100 T Fe X100
f’s‘;;fi‘;'i‘('f)ed pellet 30.3 169 1.2 103 13.5  11.8 0.015 0.371 6.0 55.8 88.6
C-bearing dry-pellet 23.4 13.1 1.1 8.1 9.8 9.6 0.017 0.292  15.5 — —
Oxide pellet 29.9 15.6 1.1 7.3 11.8 13.3 0.005 0.098 — — —

Blend of chrome-ore : South African 46% Madagascar 25% Indian H/G 29%
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Fig. 3. Typical behaviour of chromium content in
slag.
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Fig. 4. Effect of chromium content of metal bath
on the rate constant : ;.



BB B A 7O AHENLY v P OBEBETRE 683

~ &
£
3+
£
»
~ 2_
2
X 1=
x 0 O==0 Slag amount : constant (48kg)
8"_ Lredy g‘;:; ratio : constant (0.08)
£ T
€ o
> 4: T e
x |
x ol
0 1 L [ | 1 | - 1 { | |
200 400 600 800 1000 1200

Coke (g)

Fig. 5. Effect of amount of coke and slag on the
rate constants (ko,k;).

20
10|
®
~ Oxide
pellet
= 1
5 EPal-
- F -
~ 05} tially
Cl‘eduood
03} pellet 5
r R.Cr )
=55%
0.1 A
IR W TN G NN A U SN SN B |
0 30 60 90
Time (min)

Fig. 6. Effect of the sort of chrome ore pellet on
the behaviour of chromium content in slag.
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Fig. 7. Morpholpgy of chromium in slag during
reduction.
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Photo. 1. Formation of MgO-Al,O5 phase around
chrome spinel ((Al,05)=25%, (Mg0O)=24%).
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Fig. 10. Effect of combusition ratio of CO on the
chromium content in slag.
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Fig. 12. Influence of temperature and slag com-
position on slag morpho]ogy and the rate constant :
ky.
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Fig. 13. Temperature gradient in slag.
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Fig. 14. Influence of coke/slag ratio on the rate
constant : k.
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