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Carbon Deposition in the Reduction of Iron Ore by CO under

High Pressure

Sogo SAYAMA, Yoshinobu UEDA, Shinichi YOKOYAMA,

Synopsys:

Shigeru UEDA, and Tadao IsHu

An apparatus of the differential thermal analysis under high pressure (approx. 100kg/cm?, max. temp.
700°C) was used to investigate carbon deposition in CO atmosphere during the reduction.
Pulverized hematite ore (Swaziland, Brazil), magnitite ore (Mosan) and carbonyl iron powder were-

used as test samples. The results were as follows.

When initial CO pressure was 20kg/cm?, the carbonization of CO took place at around 390°C on
hematite and at 430°C on magnetite. When the pressure was increased to 50kg/cm?2, it was observed
that the reaction temperature was lowered by abut 40°C. It was also confirmed that metallic iron played
as catalizer for the carbonization of CO at around 550°C.
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Fig. 1. Outline of the differential thermal analy-

sis apparatus under high pressure.
@®Reaction autoclave @Referential auto-
clave @Heater @Thermo couple GGas
sampling pipe @Pressure transducer @
Amplifire ®Recorder,

S 15 410 E
: —— Test No 13 >
e Swaziland =

2 10 Test No 16 14 %

13 Brazil 35

§ st 48 8

[N

'8 =
=3 i =

g— o} 12 g)
8 1 1 I 1 1 1 E

0 100 200 300 400 500 600 700
Temperature of autoclave (°C)
. 2. DTA and DPA curves_of carbon deposi-
tion reaction under initial CO pressure
of 20 kg/cm?2,
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Table 1. Experimental results of carbon deposition under high pressure using
differential thermal analytical apparatus.
- Biggining of Gas pressure, Gas composition
Test Sample [ Initial the reaation after reduc-! after reaction
No Powder sample weight pressure Tom Pressure tion :
(g) |COGKg/em?)| “Cc | (kg/emd) | (kg/cm?) | CO(%)| COa (%)

13 Swaziland hematite 2-8 20 394 39 17 79-8 | 20-2
16 Brazil hematite 2-8 20 392 38 14 72:6 | 27-4
14 Mosan magnetite 2'8 20 430 40 15 8l1-6 | 18-4
15 Mosan magnetite 2:8 50 393 98 39 87:9 | 12-1
22 Swaziland hematite 2:8 3 465 6 2-5 62-2 | 37-8
17 Carbonyl iron 2:0 20 550 40 10 70°9 | 29-1
18 Non — 20 — — 20 100 0
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