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Effects of alkali and alkaline metal on combustion characteristics

of coal pyrolysis semi—coke
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Abstract : Pyrolysis to recover oil accompanied by semi—coke combustion can realize the high—efficiency and staged utilization of low-
rank coal ,which is the research hotspot of high—efficiency utilization of low rank coal. However, because of its low volatile, the ignition
temperature of semi—coke is high,and it is hard to burn out as well. The addition of flux is a promising method to improve the combustion
properties of the hard—to—burn semi—coke with low volatile. In this paper, the effects of alkali( K,CO, ) and alkaline metal ( CaCOj; ) on
the combustion characteristics of semi—coke were studied by thermogravimetric analysis,and the activation energy of the semi—coke com-
bustion were investigated by Kissinger—Akahira—Sunose ( KAS) model. The results show that the semi—coke has the high ignition tempera-
ture and low combustion reactivity. The inherent mineral matters in semi—coke have some catalytic effects on its combustion performance.
The addition of CaCO, has little promotion effect on the characteristics of semi—coke combustion,which indicates that CaCO, does not im-
prove its combustion properties. However, compared with alkali earth metal CaCOj;, the addition of K, CO; obviously lowers the ignition
temperature , the peak temperature of combustion and the combustion index. At the same time, with the increase of addition ratio of K,CO,,
the apparent activation energy of semi—coke combustion decreases obviously,which means that the addition of K,CO; can apparently im-
prove the combustion reactivity of semi—coke. 2% addition of K,CO; shows the best improvement for the combustion of semi—coke in this
experiment, and the dispersion effect of adding K,CO; by impregnation method is better. In addition, the addition of K,CO, with impregna-
tion is more favorable for the improvement of semi—coke combustion than physical mixture.
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Table 1 Basic properties of semi—coke
Tk ¥/ % TCRIHT/ %
Qu.o/ (M) - kg™")
Mad A d Vad FCdal Cdal' Nl]al' S(]al O\lal
2.54 14.39 9.10 89.09 92.29 1.08 0.54 4.90 27.47
x2 FERBITW

Table 2 Ash composition of semi—coke

[y Si0, AL O, Fe,0, Ca0 MgO TiO,  K,0 Na,0  P,O, MnO St0  BaO
R/ % 23.30 8.84 8.03 46.86 1.08 0.31 0.13 0.65 0.34 0.60 0.39 0.28
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Fig.1 TG and DTG curves of semi—coke
combustion at different heating rates
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Table 3 Combustion characteristic parameters
of semi—coke at different heating rates
THifE A/ IRBEFIES B/ C
(°C - min") T, T ax T, Ty
10 507.3 564.7 651.0 558.7
20 536.0 599.1 687.1 592.3
40 570.2 653.1 747.2 646.7
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Table 4 Combustion characteristic parameters of

semi—coke under different conditions

IRPERHIESEL/ C
i
T, T o Ty, Ty

cC 507.3 564.7 651.0 558.7
dem-CC 517.4 569.0 645.1 560.3
CC-Cal 497.9 565.7 685.9 559.0
CC-Ca2 493.5 563.7 679.5 559.4
CC-Ca4 497.6 565.4 688.2 559.0
CC-Kl1 490.3 556.4 676.8 545.2
CC-K2 466.3 530.6 677.0 521.6
CC-K4 471.9 537.4 666.8 524.2
CC-K2-JZ 442.9 528.4 667.5 518.5
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Fig.3 TG and DTG curves of combustion of
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