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ABSTRACT: [Objectives] Urban rivers and lakes often
serve as carriers of sewage, with a large amount of sediment
enriched with nitrogen and heavy metal elements. The
combustion disposal method is clean, efficient, economical,
and environmentally friendly. Studying the combustion
kinetics of the sediment is crucial for its disposal and
utilization. [Methods] The thermogravimetric analysis method
is employed to compare and analyze the single combustion
characteristics of the sediment in Dianchi Lake. In order to
provide a reference for practical engineering applications, the
sediment is co-combusted with coal at mixing ratios of 10%,
20%, and 30%. Using KAS, FWO, and Coats methods, 11
commonly used kinetic mechanism functions and solid-state
reaction mechanism functions are selected to fit the activation
energy and mechanism functions of each reaction stage.
[Results] The combustion of sediment is divided into four
stages. Compared with sludge and coal slurry, it has a lower
ignition temperature, making it easier to burn, but a higher
burnout temperature, indicating differences in the overall
combustion characteristics. When sediment is burned at
different heating rates, lower heating rates are more
conducive to combustion. Co-combusting sediment with coal
shows a synergistic effect, and their interaction has a positive
impact on the combustion characteristics. As the mixing ratio
increases, the ignition performance improves. However, when
the mixing ratio reaches 30%, the combustibility index
significantly decreases, indicating that excessive mixing ratio
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is detrimental to improving the combustion performance of
the fuel. The final fitting shows that the reaction mechanisms
in the second and third stages of the combustion process are
consistent, while the fourth stage is different. [Conclusions]
Sediment can be used as a fuel, burning of sediment and coal
can improve the ignition performance of coal and conducive
to the stable combustion of coal, but the mixing ratio should
not exceed 30%. The research results provide a reference for
practical engineering applications.

KEY WORDS: sediment; thermogravimetric experiment;
combustion of sediment; combustion properties; kinetic
analysis; apparent activation energy; reaction mechanism

function; mixing ratio
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Fig.1 XRD analysis of Dianchi Lake sediment and lignite
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Tab.2 XRF analysis of sediment before and after
dehydration %
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Fig. 2 STA449F3 comprehensive thermal analyzer
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Fig. 3 TG curves of sediment at different

heating rates
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Fig.4 TG curves under different sample heating rates of

20 K/min operating conditions
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Fig.5 DTG curves of sediment at different heating rates

1
g
£
§
S 3f
F
()
-4 L
-5k
B 0 200 400 600 800 1000 1200 1400
HEC
Eo AEEEMEFARERN20 K/min TR TFHI DTG
Hh 2k

Fig. 6 DTG curves under different sample heating rates

of 20 K/min operating conditions
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Tab.5 Reaction temperature range of sediment at

different stages under different heating rate C

] e T
SRR Bt
10 K/min 20 K/min 30 K/min
1 30.0~245.4 30.0~240.7 30.0~248.6
2 245.4~449.2 240.7~457.2 248.6~452.5
3 449.25~653.1 457.25~673.8 452.5~656.4
4 653.1~741.4 673.8~746.7 656.4~743.9
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Fig. 7 TG curves of different proportions mixed at a

heating rate of 20 K/min
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Fig. 8 DTG curves of different proportions mixed at a

heating rate of 20 K/min
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Fig. 9 Experimental and theoretical TG-DTG curve of

blending under different blending ratios
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Fig. 10 Characteristics of 10%, 20%, and 30% mixed

combustion of bottom mud and lignite
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Tab. 6 Two methods for fitting the average E, values of

each stage
R RET I {E/(kI/mol)
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2(0=0.1~0.55) 126.042 267 9 123.668 620 9
3(0=0.6~0.8) 206.459 8115 191.462 116 4
4(a=0.8~0.9) 491.233 700 3 512.002 159 2
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Tab.7 Coats method fitting parameters
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Fig. 13 Tropic of different mechanism functions fitted by
Coats method in the fourth stage
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