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Abstract

The study of coke combustion is of utmost importance, and it is of great significance for opti-
(=
PR

NEFIM: KR, MR, HlE, IIRT, FINE. SRS KRS T T TED). 1< TR, 2023, 10(4): 112-123.
DOI: 10.12677/meng.2023.104013


https://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2023.104013
https://doi.org/10.12677/meng.2023.104013
https://www.hanspub.org/

I

3K

farey
=¥

mizing the combustion performance of coke and improving energy utilization efficiency. One of
the challenges facing coke combustion kinetics currently is to establish an accurate reaction
mechanism model, and there is currently limited research on the establishment of models for
the low temperature region of combustion Kinetics. Therefore, in this experiment, the combus-
tion Kkinetics reaction characteristics of coke were tested using a high-temperature vertical tube
furnace with the addition of 600 °C combustion reaction data as the premise. This experiment
uses a homogeneous model and an unreacted shrinkage core model to calculate the combustion
kinetics data of coke, and the activation energy of the combustion reaction calculated by the
equal conversion method is used to determine it. The experimental results show that the activa-
tion energy calculated by the homogeneous model is within the range of low conversion rates,
while the activation energy calculated by the unreacted shrinkage core model is within the
range of high conversion rates. Through the results, it was found that the combustion of 600 °C
coke conforms to the established model, and one model cannot summarize the entire coke
combustion process.
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Table 1. Industrial analysis parameters of coke
%=1 ERTUIHESH

FES Mad/% Ad/% Vdaf/% Std/% G X/mm Y/mm
FEIR 0.70 9.98 23.16 1.05 75 27 13
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Figure 1. Coke XRD
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Figure 2. Weightlessness curve under different temperatur
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Figure 3. Relationship between combustion temperature and conversion rate
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Figure 4. The relationship between conversion rate and time
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Figure 5. The relationship between reaction rate and time
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Figure 6. Homogeneous model
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Figure 7. Unreacted shrinking core model
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Figure 8. Homogeneous model and unreacted shrinking core model t-Ink figure
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Table 2. The calculation results of the homogeneous model and the unreacted shrinking kernel model
e 2. HHERERIR R MR BT ESR

WBEEIC
A
1000°C 900°C 800°C 600°C

k 0.04698 0.02847 0.02189 2.70E-04
BYiEL it Inko 9.04498
E/(kJ-mol™?) 146.254

k 0.02744 0.02001 0.01727 2.69E-04
*&&%gﬁmﬁ Inkg 7.4618
E/(kJ-mol ™) 111.058
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Figure 9. Equal conversion method with low conversion rate
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Figure 10. Equal conversion method with high conversion rate
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