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Experimental study on the fundamental combustion characteristics of fine

slag from gasification
DU Jie' ,DAI Gaofeng’ , LI Shuaishuai’, WANG Xuebin®,SUN Xiaowei' , TAN Houzhang’
(1. Shaanxi Yanchang Coal Yulin Energy and Chemical Co. ,Lid. ,Yulin 718501 ,China;
2. School of Energy and Power Engineering ,Xi‘an Jiaotong Unviersity, Xi‘an 710049, China)
Abstract ; In the process of coal gasification,a large amount of fine gasification slag (HC—ash) with high carbon content is produced. The ash
—waste landfilling occupies a lot of land, causes the pollution of soil and water,and also wastes the energy. How to utilize the coal —gasification
ash (HC—ash) is attracting more and more attentions recently. Based on the proximate and ultimate analysis, particle size distribution, ash
compositions ,and micro—morphologies of HC~ash ,the characteristics of HC—ash combustion alone and combustion with raw coal were studied
by thermos gravimetric analysis (TGA ). The difference of combustion characteristics between HC—ash and typical coal was compared. The in-
fluence of mixing ratio on mixture combustion was also considered. The results show that the moisture of HC—ash (as received basis) reaches
69.7% ,the ash of dried HC-ash is 54.5% ,the carbon content in dried HC-ash is 43.4% with a heating value of 16. 14 MJ/kg. The carbon
content and calorific value of dried HC~ash are equivalent to that of inferior bituminous coal. The particle size of dried HC—ash is generally
smaller than 200 wm,but with a very developed porous structure. The results of SEM show that the microstructure of HC—ash is composed of

sphere and porous irregular shapes. HC—ash compared with other types of combustion characteristics show that the ignition temperature and
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burnout temperature of HC—ash is 601.6 “C and 680.8 °C ,respectively,which are slightly worse than those of contrastive coal samples. The

TGA results with different mixing ratio of HC~ash and raw coal show that a significant synergistic effect is observed during the co—combustion

of HC—ash and raw coal , which can significantly improve the combustion property of HC—ash. When mixing ratio is 25% , the combustion

property of HC—ash is significantly improved and the combustion characteristics of mixed coal with HC—ash decreases slightly compared with

pure raw coal. This study indicates that the dried HC—ash is of great application value,its co—firing with raw coal has little influence on the

combustion characteristics of mixed coal and is able to improve the overall combustion properties. The overall results suggest that combustion

of dried HC—ash with raw coal is a feasible technical scheme to utilize the calorific value of HC—ash.

Key words: fine slag from gasification ; combustion ; TGA ; co—combustion ; synergistic effect
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Table 1 Proximate analysis and ultimate analysis of fuel samples

- Tl s3#t/ % TCR I/ % Qua/
M, Vq FC, Aq Cq Hy Ny Sa (MJ - kg™)

JRRLRE 13.1 34.2 59.4 6.4 76.8 5 1.1 1.8 30. 30

Akt 69.7 2.1 43. 4 54.5 47.8 0.5 0.3 1.9 16. 14

% A 1.9 18. 1 36.8 45.1 44,2 2.9 0.7 1.3 16. 80
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Fig. 1 Particle size distributions of raw coal and HC-ash
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Table 2 Elemental analysis of ash from raw coal and HC—-ash %
FE Na Mg Al Si S K Ca Ti Fe
SRR 1.19 1.51 13.92 21.90 8.45 1.41 28.20 2.46 20.91
Ak 2.24 0.79 16.33 35. 50 5.08 3.56 13.92 2.67 19.91
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Fig. 3 XRD of ash of raw coal and HC—ash
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Table 3 TG-DTG characteristic parameters of HC—ash and other coal samples

AR T./C T,/C Ty’ C W/ (% +min™) w0 /(% - min™')  S/(%? - (min® - C?)7")
SRR 439.1 577.9 517.9 13.46 3.03 3.66x1077
Akt 601.6 680. 8 646. 3 11.80 1.42 6.80x1078
A ile 493.3 619.7 563. 1 8.89 1.63 9.61x1078
TR 514.2 642.0 580.0 11.50 2.24 1.52x1077
TCHRIE 520.6 648. 8 578.5 12.77 2.28 1.66x1077
yaE: 778.8 948. 1 873.2 9.34 1.62 2.63x107%
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Table 4 Characteristic parameters of co—combustion of HC—ash and raw coal

S AL LA T;/C T,/C T e/ C wo/ (% +min™) w, /(% min”')  S/(%% - (min® - C3)7)
25% 447.5 703.2 523.3 11.55 2.41 1.98x1077
50% 456.6 694.7 531.4 8.40 2.03 1.18x1077
75% 464. 5 684.7 653. 8 9.09 1.71 1.05%x1077
80% 465.7 684. 5 652.9 9.37 1.65 1.04x1077
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