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Direct Electrolytic Reduction of Hematite Pelletsin
Alkaline Electrolytefor Iron Production
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INTRODUCTION

The industrial production of iron and steel conités to
~8 % of the global C®emissions. Electrolysis using an
inert oxygen evolving anode offers in principleeylow
CO, impact. However, today the generation of eledirici
leads to major C® emissions. Development of
electrolysis technologies for iron may give podiibs
for producing special iron products including aoy
Previous studies demonstrated that iron was
produced through a direct solid phase cathodic
electrodeoxidation of hematite particles suspenidedn
alkaline electrolyte [1]. A direct electrolytic rection of
pellets of solid hematite may then be feasible.

Fe metal obtained

Fig. 1. Schematic drawing of the experimental stpp-
EXPERIMENTAL optical images of the sintered pellet and the cedu
pellet.
The hematite powder pellet (about 1 g) was manufadt
by mechanical pressing followed by sintering. The

pressed pellet was put in an alumina crucible alag w REFERENCES
sintered in air in an electric furnace at 800 °€C3Jdours.

Electrolysis was carried out at 11%. The 1. Boyan Yuan, Ole Edvard Kongstein, Geir Martin
experimental set-up is shown in Fig. 1. The elégteo Haarberg: “Electrowinning of iron in aqueous alkali
was a 50 wt% NaOH - 50 wt%,8 solution contained in solution using a rotating cathode”, J. Electroch8ot.,
a cylindrical Teflon crucible. The highly concer&a 156 (2), pp. D64-D69 (2009).
solution provided the advantages such as a high 2.G.Z. Chen, D.J. Fray and T.W. Farthing , Natdog,
conductivity, suppressed ,Hevolution reaction, and pp 361-364 (2000).

possibility to apply higher temperature without
considerable loss of water. A rectangular nickesimeias
attached to the wall of the container and was asethe
inert anode for oxygen evolution. The powder pelias
suspended in the electrolyte corresponding to the
geometric center of the anode for the sake of umifo
current distribution. A Pt wire was embedded thiotige
pellet.

RESULTS

Fig. 1 shows an optical image of the pellet afiatering
at 800 °C for 3 hours and the reduced pellet after
electrolysis at 300 mA current for 29,5 hours. The
geometry of the pellet was a thin cylindrical takdé 10
mm in diameter and about 4 mm in thickness. The
platinum wire embedded in the pellet was used ittata
multiple reaction sites throughout the body of theéde.
A rather shiny metallic pellet was produced after
prolonged electrolychemical reduction. Apparenthe t
hematite was completely converted into the ironamet
Diffusion of oxygen ions in the solid oxide phase
was probably the rate-determining step in the
electrochemical reduction process. This fairly daripFC
Cambridge type process [2] shows a high potentiatte
industrial production of pure electrochemical irand
iron alloys.



