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Synopsis :

In order to develop low-nitrogen coke for sintering, a study was conducted on the
nitrogen removal from coke by heating at elevated temperatures and the relation
between the existing state of nitrogen compounds in coke treated at elevated
temperatures and the generation of nitrogen oxides (NOx) in iron ore sintering process.
As a result, the following points became clear: (1) Nitrogen in the cokes is converted into
inorganic nitrogen compounds (nitride) by treating at 1700°C~1800°C. (2) The nitride is
not connected with the generation of NOx in the sintering process. Moreover, an
experiment was performed on the method of evaluating the readiness of nitrogen
removal from coal to produce the low-nitrogen coke. From this experiment, the methods
investigate the thermal behavior of nitrogen in coal and the reactivity of coal with

nitrous acid were found to be effective.
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A Study on the Nitrogen Removal from Coke for Sintering
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Toshihiko Hata Yoshihisa Kono
Synopsis:

In order to develop low-nilrogen coke for sintering, a study was conducted on the nitrogen removal
from coke by heating at elevated temperatures and the relation between the existing state of nitrogen
compounds in coke treated at elevated temperatures and the generation of nitrogen oxides (NOx) in
iron ore sintering process.

As a result, the following points became clear:

(1) Nitrogen in the cokes is converted into inorganic nitrogen compounds (nitride) by treating at

1700°~1800°C. .

(7} The nitride is not connected with the generation of NOx in the sintering process.

Moreover, an experiment was performed on the method of evaluating the readiness of nitrogen
removal from coal to produce the low-nitrogen coke. From this experiment, the methods to investigate

the thermal behaivor of nitrogen in ceal and the reactivity of coal with nitrous acid were found to be

effactive.
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Table 1 Change of composition in coke heated
at elevated temperatures

Heatmg Composition (%) | Loss
temperature . .--._-___5 in weight
(°C) | Ash V.M Fc\ RS
Noheatlng‘wl\zs 854\087| 0
1000 ‘124‘18 853\080| 5
1200 112.3‘15\862 0.69: 7
,,,,,, L o e
1400 \11.4;12 87.4 0,53 10
1 600 ‘109 1.2 879\053| 14
2000 | 5.6, 1.0{93.5]0.08] 15
Note  Heating time : 1hr
Coke size : <0.149mm
Heating atomosphere : Ar
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Fig. 1 Effect of temperature on the nitrogen
content in coke (heating time : lhr, coke
size : <0, 149mm, heating atomosphere
:Ar)

v, NEo®E{%z Fig. 1 wird+, =2—7# atho
Nii@BEABZ L oL L, WEREASGERE
K< ed, 1600°~1700°C CTHENOEA LD Z

EMTHDHA, 2000°C D EARL 0.1 %0
T&ld
(2) HFE%’LSFD s e Wik i g4

MBI LA~ 2 A ONE DT
Fig. 2rit, EEE o323 fv 1hr ¥



Vol. 7 No. 3
1.0F
.54
] .
0sl 600°C
=
= o
“ 1400°C
A
0.2
L | i
0 1 2z 3

Heating time (hr)

Fig. 2 Effect of heating time on the nitrogen
content in coke (coke size : <0, 149mm,
heating atomosphere : Ar)

Table 2 Effects of coke size and heating
atomosphere on the nitrogen remaoval
after heat treatment

: Coke size |

a[jlt?)?lt::sgphere ‘ {mm) i N (%)
o ‘ < 0.i49 ‘ 0.63
Argon :_ 1~3 ‘ o 6.75
>3 . o080
B <0149 | 1.06
Nitrogen 1~ 3- | 17" 12
i >3 W 119

Note Initial nitrogen content : 1. 21%
Heating temperature : 1 500°C
Heating time : lhr
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Fig. 3 Effect of heating time on the nitrogen
content in coke (small arc-furnace)
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Table 3 Nitrogen content in ash of coke

treated with low temperature plasma

asher
N (%
SaNmple Kind of coke |-
o Coke Ash
] Coke before .
heating 1.21 0.26
1 e f
| Soke heated 0.42 3.42
Coke before
heating 0.97 0.32
2 N
Coke heated 0.42 2.63
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Fig. 4 X-ray diffraction chart of ash from coke (before heating) treated with low
temperature plasma asher
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Fig. 5 X-ray diffraction chart of ash from coke (heated at 1800°C) treated with low

temperature plasma asher
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Photo. 1 Scanning images of characteristic X-ray of ash from coke (before heating) treated
with low temperature plasma asher
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Fig. 6 Generation of nitrogen oxides from
nitride by sintering test
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{2)Coke heated at 1500°C(N 0.52%)
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{4)Coke heated at 1700°C(N0.42%)
{5)Coke heated at 1800°C(N0.48%)
(6}Electrode carbon{N0.06%)

Fig. 7 Generation of nitrogen oxides from
coke treated at elevated temperatures
by sintering test
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Table 5 Relation between the nitrogen content in coal and heating temperature

July 1975

I Heating |

CN(%) to

Loss I

Kind of coals temperature in weight | N (%) ' weight of
i °cH | (%) ' | original coal

' No heating | 0 ’ 0.60 0.60

300 16.2 ! 0. 60 0.50

Brown coal ‘ 600 16.9 0.90 0.48

900 53.4 i 0.50 0.23

1200 54.8 i 0.30 0.14

No heating 0 ! 1.34 1.3

Rituminous 300 1.0 1.32 1.31

600 11.9 1.31 1.15

coal: No. 1 900 19.2 1.26 1.0

| 1200 4.8 0.92 0.69

| No heating 0 2.13 2.13

Bituminous 300 2.6 2.08 2.03

i 600 30.1 1.96 : 1.37

coal-No. 2 | 900 38.5 1.90 | 1.17

1200 41.2 1.13 0.66

No heating 0 0.31 .31

Anthracite ! 300 2.3 0.32 0.31

' 600 3.2 _ 0.30 } 0.29

~No.1 | 900 6.3 : 0.28 | 0.26

\ 1200 7.1 0.23 ‘ 0.21

' No heating 0 | 1.09 ‘ 1.09

Anthracite 300 1.0 ‘ 1.08 : 1.07

‘ 600 ; 1.4 . 0.99 ; 0.98

~No.2 i 900 ! 6.2 f 0.97 é 0.91

1200 \ 9.4 | 0.49 . 0.54

Table 6 Nitrogen as amine in coal
- 43 & ®

Kind of coals ‘ N, gas (ml)

Brown coal : 7.10

Bituminous coal ! 3.80
Anthracite ‘ 2.90
Graphite

1.63
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