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Influence of Potassium Absorption on the Change of Crystallite
Size of Coke with Heating Temperature

Michio Ortsuka, Mitsuru Tate and Minoru SASABE

Synopsis

: Effects of potassium absorption on relation between graphite crystallite size of coke and heat-treatment temperature

have been examined. The results are summarized as follows :
1) A crystallite size of coke, Lc, decreases when the heat-treated coke absorbed potassium. However a general
tendency that the Lc increased with increasing temperature is maintained. On the other hand, another crystallite size,

La, is not affected by the potassium absorption.

On the basis of the above observation, it is estimated that the remarkable deterioration of the coke is due to

formation of an intercalation compound in the crystal.

2) The Lc decreases with increasing potassium content and then it reaches a limiting size when the potassium content

reaches about 6 mass%. The limiting size depends on the heat-treatment temperature.
The decrease in the Lc in a low drum index coke was greater than that in an ordinary coke, but it was impossible
to explain as due to the difference of the limiting concentration.
Key words : crystallite size ; coke ; intercalation compound ; potassium ; heating temperature.
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Table 1. Properties of cokes.

Sample DI%2 CRI(%) CSR(%) Ash(9%) VM(%) TS(%)
DQ ord. Coke | 94.7 279 62.6 11.1 0.6 0.59
WQ low DI Coke| 92.5 32.0 51.0 11.8 0.6 0.46

DQ ord Coke: Dry quenched ordinary coke.

WQ low DI Coke: Water quenched low drum index coke.
DI: Drum index.

CRI: Coke reactivity index.

CSR : Coke strength after reaction.
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Fig. 1. Condition of pre-heat treatment.
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Fig. 2. Apparatus for potassium absorption treat-
ment of coke.
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Fig. 4. Influence of potassium absorption on crystal-
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Fig. 5. An example of external appearance of water quenched low DI coke samples before and after potassium
absorption. A, B and C, mean pre-treatments at 1600, 1800 and 2000°C, respectively. Subscriptions of 1
and 2 mean before and-after potassium absorption, respectively.
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Fig. 6. Relation between crystallite size and degree
of potassium absorption by weight differ-
ence. .
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Fig. 7. An example of EPMA analysis of coke sam-
ple after potassium absorption.
A:Secondary electron image (K). B: X-ray
image. C:Line profile (K).
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Fig. 8. An example of EPMA analysis of coke sam-
ple after super sonic washing.

A : Secondary electron image. B: X-ray
image (K). C: Line profile(K).
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Table 2. Comparison of potassium absorption rates

determined by weight change method and
by emission spectrochemical analysis.

Kinds of Coke DQ ord. Coke I WQ low DI Coke [WG ord. Coke

Before
potassium absorption
Heating temperature(®c)

Emission method

1600 <0.01%

1800

2000

After Weight [Emission |Weight |Emission [Weight |Emission

potassium absorption |method | method' |method |method {method|method

Heating temperature(®c)

1600 7.2% 4.4% | 10.2°% 5.4% |101% 5.7 %

1800 9.0 6.1 9.8 5.6 6.9 5.5

2000 6.5 4.9 6.7 5.5 33 3.8

After deashing

Heating temperature(’c)

:ggg 88%% 0052“/. %846%
) 001 .020

2000 0.036 0053 0.015
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Fig. 9. Ef‘fect' of potassium absorption on relation-
ship between crystallite size, Lc and crystal-
lite size, La.
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