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Synopsis :

In order to abate the generation of nitrogen oxides (NOx) during the sintering of iron ore,
attempts have been made by preheating coke at several high temperatures. It was
reported in the previous paper that N in coke converted into aluminum nitride (AIN) at
high temperatures in an Ar atmosphere, and that AIN was not connected with NOx
generation in sintering. In this paper, more detailed investigations have been made in
view of experimental and thermodynamic aspects on the AIN formation in coke during
heat treatments in either Ar or N2 atmosphere. In an Ar atmosphere, N in coke forms
AIN at a heating temperature between 1600 C and 1800 ‘C, though a partial
decomposition of AIN begins at about 2000°C. About 70% of total N exists as AIN at
1800°C. In an N2 atmosphere, total N content in coke increases with rising temperature.
Such N, however, exists an AIN and does not lead to NOx generation in sintering.
Therefore, the heating of coke in an N2 atmosphere is as efficient as in Ar, and effective

in reducing a heating cost.

(c)JFE Steel Corporation, 2003
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Synopsis:

In order to abate the generation of nitrogen oxides (NOx) during the sintering of iron ore, attempts have been made
by preheating ccke at several high temperaturea.

It was reported in the previcus paper that N in coke converted into aluminum nitride (AIN) at high temperatures in
an Ar atmosphere, and that AIN was not connected with NOx generation in sintering.

In this paper, mora dstailed investigations have been made in view of experimental and thermodynamic aspects on
the AIN formation in coke during heat treatments in either Ar or N, atmosphere. In an Ar atmosphere, N in coke
forma AIN at a heating temperature between 1 600" and 1800C, though a partial decomposition of AIN begins at about
2000C. Abcut 70% of total N exists as AIN at 1800°C. In an N, atmesphers, total N content in coke increases with
rising temperature. Such N, however, exists as AIN and does not lead to NOx generation in sintering.

Therefare, the heating of coke in an N, atmoaphere is as efficient as in Ar, and effective in reducing a heating cost.
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Fig. 1 Conversion of N in coke into AIN
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Table I Conversion of N in coke into AIN and X-ray diffraction results of coke ash heated in Ar

:{ef:;::'iture Compus’t‘%" i cole aNShh: coke[ I(V,;nl)N ?’;:\)C ?::eve(lzy:gon Recognized‘constifuents
(*C) Ash N® (o) ® B-B 100B)/® by X-ray diffraction

No heating|  14.7 0.88 0.00 0.00 0.88 0 |Si0sa-Fes0ya-Al0yCaS0,
1 500 14.5 0.53 0.09 0.01 6.52 2 4-5iC, u "
1600 14.5 0.50 L1 0.16 0.34 32 " # " n
1700 14.3 0.48 1.58 0.23 0.25 48 4 ” u » AIN
1 800 13.4 0.40 2.08 0.28 0.12 70 ” " “ "ow
2 000 5.6 0.08 - 0.08** — — E——

. Considered to be N as AIN
Total N in coke
Weight percentage of N as AIN to original co

-k
Nax:
Noxe:

ke

2

Weight percentage of N as organic N compound to original coke
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Fig. 3 X-ray diffraction chart of coke ash
heated at 1800°C in Na
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Fig. 4 Generation of NOx during sintering

test out of coke preheated at elevated
temperatures in N;
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Table 2 Several reactions conjectured as to nitride formation

Group Formula No.

Reaction formula

14 Al 034 34C+ 15N,— AIN+3£CO

35i0;+ 6 C+ 2ZN;——SiaNy+ 6 CO

Ti0,+ 2C+Y¥4N;——TiN + 2CO

L2ALO;+34C+N — AIN+3CO

15i0,+ 6 C+ 4N —SisN,+ 6 CO

TiO;+ 2C+N —=TiN+ 2CO

Al{g)+ ¥N,—AIN

3Si+ 2 Nz"Sig,N;q

Ti+ }¥N,—TiN

Al{g}+N —AIN

3Si+N —SizN,

€ e 8 e e e e o

Ti+N —TiN
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Fig. 5 Relation between standard free
energy of formation of nitrides
and absolute temperature
{numeral in circle shows formula
number in Table 2)
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