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Degradation of Coke due to Alkali Adsorption

Synopsis:

Tongshik CHANG and Mitsuru TATE

A fundamental study on the degradation by alkali adsorption of two cokes made from ordinary (A)
and specially inferior (B) coal blends, which had been used in the 26th run of the experimental blast

furnace, was carried out.
Following results were obtained:

1) The rate of alkali adsorption at the temperature ranging from 800 to 1000°C in N, atmosphere

depends on the initial porosity of coke.

2) Alkali is adsorbed by either coke and its rate near 19, of enough to generate macro-cracks.
The degree of macro-crack formation increases with the increase of alkali adsorption, and it is higher
in the less porous coke (A) than in the more porous one (B) under the same rate of alkali adsorption.

3) The presence of CO, in the atmosphere diminishes macro-cracks due to alkali adsorption, and
the crack formation is completely prevented at some Pgq, higher than 0.05~0.06 atm.

4) Micro-strengths of every macro-cracked cokes and of coke fines generated by alkali adsorption

decrease extremely.

Alkali adsorption is considered to be a cause of degradation common to all kinds of coke, but it is
difficult to regard it as the cause of remarkable degradation of coke (B) in the 26th run.
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Fig. 1. Schematic diagram of experimental
apparatus used in the 2 nd stage.
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Fig. 2. Schematic diagram of experimental
apparatus used in the 3 rd stage.
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Table 1. Experimental conditions.

Stage Coke size |Sample weight |Alkali weight/Alkali temper- | Coke temper- Atmosphere {Reaction time
g (mm) (g) (g) ature (°C) ature (°C) (1/ min) (h)
K(Cl: 10
1 9.52~12.7 100 NaCl : 10 800 1000 N,(10095), 4 0.5~1.5
2 20~25 100 KOH : 35 \ 1320~1350 | 950~1250 | N,(1002),4 1~2
3 9.52~12.7 150 KOH : 70 1100 730~800 N, (10095), 4 <2
800, 900, 1000 N,(10095), 4
92~12. 2 K : 1
4 9.52~12.7 5 OH : 50 000 N,+ GO, (CO,
=1~69%), 4
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Table 2. Chemical analysis of tested coke.

\ Components
F.C | V.M Ash

Kinds of Coke\\\\

[

Ash composition
SiO, Fe,O; | AlL,O, CaO Na K

Cooke B* | 83.80 | 1.80 | 14.40
Cloke A** 86.58 | 0.98 | 12.44 |
Coke B¥* 86.38 | 1.03 | 12.58

54.85 | 6.59 | 27.53| 2.45 | 0.6 | 2.02

I I

49.18 | 12.94 | 32.13| 2.49 0.39 1.24

49.55 | 13.31 | 32.52 | 2.94 | 0.38 [ 1.33

* Coke used in the 25th run. ** Coke used in the 26th run.
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Fig. 4. Relation between vaporization temperatute
of alkali and partial pressure of alkali.
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Fig. 5. Partial pressure of alkali at various
temperature.

Yoy (Fig. 4 ORBEHE) WEREKREFEERDSC &

— 6

=3
=

® Coke (A)
© Coke (B)

o2
A
1
[=3
(w3
®

\

<006

™~
o)
R

N
T
1

002

Alkali adsorption rate {9hr.g-coke)

Ratio of adsorbed alkali to sample weight (% )

O

S T (VR A T D)
P« (atm)
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X-ray image (by EPMA) of coke after

adsorption of alkali by 1.93 wt 9 (X 250).
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Macro-cracked coke

Coke fines
(2), (a’) : Sample obtained by this work (b), (b") : Sample obtained from cooled blast furnace contents
Photo. 2. Generation of macro-cracks and coke fines by alkali adsorption.
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(a) : Sample obtained by this work
(b) : Sample obtained from cooled blast furnace contents

Photo. 3. Optical micrographs of micro-cracks
around pores caused by alkali adsorption.
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Fig. 8. Relation between P¢o, and ratio of macro-
crack formation at 1 000°C.
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Fig.10. Relation between alkali adsorption ratio
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Fig. 12, X-ray diffraction diagram of coke after
adsorption of alkali by 1.93 wt9,.
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