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Reaction Rate of Coke and Other Carbonaceous Materials with CO,
Masahiro KawaxkaMl, Takayuki OHYABU, Yukitaka M1zUTANI, Toshihide TAKENAKA and Seiji Y OKOYAMA

Synopsis : The reaction rates of Bintyo char, Bamboo char, activated carbon, coke, graphite and glassy carbon with pure CO, have been obtained by

thermo gravimetric method. After the reaction, N, was introduced to the reaction tube to obtain the amount of adsorbed CO on the active re-

action sites. The specific surface area after the reaction was measured by BET method. The results are summarized as follows:

The reaction rate per unit mass were in the order of Bintyo char=Bamboo char=activated carbon>graphite =coke>glassy carbon. The

difference between the maximum and minimum were two orders of magnitude. The activation energy was 180 to 220 kJ/mol. The reaction

rate per unit area of graphite, however, was an order of magnitude higher than those of Bintyo char and Bamboo char. The estimated amount -

of adsorbed CO was positively correlated to the reaction rate. The reaction rate constant which is independent from surface area was obtained

using the reaction rate and the amount of CO adsorption, respectively per unit area. They are ranged in the order of 10~ to 107> 1/s. The dif-

ferences among Bintyo char, Bamboo char and graphite became smaller. The enthalpy of CO adsorption was estimated as about 230 kJ/mol

for Bintyo char and Bamboo char, and about 280 kJ/mol for graphite.

Key words: Bintyo char; Bamboo char; activated carbon; coke; graphite; glassy carbon; reaction rate per unit mass; reaction rate per unit area; specific

surface area; amount of CO adsorption; rate constant; activation energy; enthalpy of CO adsorption.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. An example of transient response for RSA determi-
nation.
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Fig. 3. Examples of weight change at 1073K.
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Fig. 4. Reaction rate per unit mass at different tempera-
ture.

Table 1. Activation energy for the reaction with CO,.

Deduced activation

energy (kJ/mol)
Graphite 217
Bintyo char 182
Bamboo char 181
Cokes 200

Grassy carbon 211

Activated carbon 149

Table 2. Specific surface area estimated by BET method.
BET surface area (m?/g)

Bintyo char 320

Bamboo char 600

Graphite 1.79

No.1 Coke 61.0

- No.2 Coke 45.6

No.3 Coke 121

583 N



584

$% & 4@ Tetsuto-Hagané Vol. 89 (2003) No. 5

T
=
T L2 T T T
Aﬁ ® : Graphite
NE 2k ® v : Bintyo char
:o @ : Bamboo char
g ¢ 0 :No.l Coke
s A :No.2 Coke
2 + :No.3 Coke
8
o
3
(5]
>
)
g
[}
[

[X10°]

Fig. 5. Change in the amount of removed carbon per unit
area at 1073K.
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Fig. 6. Reaction rate per unit area at different temperature.
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Fig. 7. Transient response of CO desorption at 1073K.
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Fig. 10. Reaction rate constant for CO desorption at differ-
ent temperature.
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Fig. 11. Plot to estimate enthalpy of CO adsorption ac-
cording to Eq. (6).
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Table 3. Enthalpy of CO adsorption.
AH® (kJ/mol)
Bintyo 229
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Bamboo 235
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Graphite 281
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