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Removal of Phosphorus and Other Impurities from Cokes by
Heating and Leaching
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Hajime ORTSURA, and Yukio MATSUSHITA

Synopsis:

One of the means to produce low phosphorus stainless steel is the removal of phosphorus from ferro-
chromium, which is its main source into the steels. In view of the fact that 709 of phosphorus in
ferrochromium comes from cokes used as the reducing agent, the technical possibility to remove phos-
phorus and other impurities from various cokes has been studied in the present work by heating at
elevated temperatures under argon at atmospheric and reduced pressures and followed by leaching into
various acid solutions.

It was found that as the temperature was raised, phosphorus, sulfur, and nitrogen originally incor-
porated in coke matrix were gradually eliminated, following the initial decomposition of those included
in inorganic minerals. At the same time, aluminum, calcium, and iron were removed as metallic
vapor, silicon remaining in cokes as silicon carbide to the last.

Acid solutions dissolved only Inorganic phosphorus and sulfur.
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Table 1. Compositions of cokes used for the experiments (%).

Coke P N S Si0, | Al,O4 CaO Fe Ash H,O )

Big Ben 0.059 | 1.84 0.63 8.10 3.91 0.42 0.38 13.4 3.60 <
Yu-toku 0.062 | 1.44 0.38 7.38 3.81 0.80 0.45 13.7 0.71
Indian ridge 0.045 | 1.23 0.75 6.73 4.00 — — 14.1 1.36

B-Coke

(mixed with oil coke) 0.037 | 0.70 1.03 6.56 4.30 — — 12.9 0.26

e

l

-

Photo. 1. X-ray images of Big Ben coke before heat treatment.
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Photo. 2. X-ray images of Yu-toku coke before heat treatment.
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Fig. 1. Dephosphorization of cokes at various

temperatures under 1 atm argon flow. Photo. 3. X-ray images of Big Ben coke heat-
treated at 1500°C for 1 hour.
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Photo. 4. X-ray images of Yu-toku coke heat-treated at } 500°C for 1 hour.
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Fig. 2. Dephosphorization of various cokes heated
under 1 atm argon flow and 10-2 torr.
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Fig. 3. Desulfurization of Big Ben coke heated
under 1 atm argon flow and 10-2 torr.
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Fig. 4. Denitrogenization of Big Ben coke heated
under I atm argon flow and 10-2 torr.
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Fig. 5. Denitrogenization of various cokes heated
under 10-2 torr.
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under 1 atm argon flow for 1 hour.
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