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Abstract: Due to its low calorific value, high ash and high moisture content, the gasification slag is mainly disposed
of in landfills, a large amount of gasification slag is piled up in the open air, which brings great environmental
pressure to coal chemical enterprises. The total amount of two kinds of gasification slag discharged from the coal

gasification process of synthetic methanol and kerosene is large and difficult to handle. In order to utilize them in a
more targeted way, proximate and ultimate analysis, particle size analysis and SEM observation were conducted on
two kinds of fine gasification slag, and it was found that the particle size of gasification slag is small, mostly less
than 100um, and the overall structure is broken, consisting of many spherical particles formed by molten polymer-
ization and irregular size pores. In order to improve the combustion performance of fine gasification slag and to
determine an economic and reasonable blending ratio, the combustion characteristics of fine gasification slag
blended with coal and biomass in different ratios were analyzed by thermogravimetric method and kinetic analysis
was performed using Coats-Redfern method, and it was found that the blending of fine gasification slag with coal
and biomass could substantially improve the combustion performance of fine gasification slag. The combustion
properties of kerosene gasification slag were found to be better than those of methanol gasification slag when it was
blended with coal and biomass, and the activation energy required for combustion was reduced. The activation
energy required for combustion of pure methanol slag and kerosene slag was 105.10 kJ/mol and 100.80 kJ/mol, and
the activation energy decreased for methanol slag, kerosene slag and coal blending at all blending ratios, and the
combined combustion characteristics index was highest at 30% of gasification slag for 23.64x10% and 25.96x10®
respectively; the activation energy was lowest for 89.46 kJ/mol and 83.76 kJ/mol respectively. The particle size of
fine gasification slag is smaller than that of coal and contains rich pore structure, so a certain proportion of fine
gasification slag and coal blending can increase the contact area of combustible materials with air, facilitate the
adsorption and diffusion of gas, increase the activation molecules, shorten the time to reach the maximum combus-
tion rate and advance the maximum combustion intensity. Methanol slag, kerosene slag and biomass blending, at
30% of gasification slag blending ratio, the activation energy is the smallest for 72.14 kJ/mol and 69.59 kJ/mol
respectively, and the combustion temperature range of biomass is lower than that of fine gasification slag, the main
combustion components are volatile fraction, which is exothermic in the early combustion and plays a preheating
role in the subsequent combustion process, significantly reducing the activation energy required for the combustion
of fixed carbon of fine gasification slag. The results show that the two fine gasification slags can obtain better
combustion characteristics when blended with coal and biomass with a fine gasification slag ratio of about 30%,
and the 30% fine gasification slag blending ratio can be considered the best.

Key words: low calorific value fuel; gasified fine slag; blending; TGA; combustion characteristics; kinetic anal-
ysis
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Fig.8 Burn out temperature (7b)~ burn-out characteristic index

(Dv) of coal. rice husk and fine gasification slag blending
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Table.2 Table of kinetic parameters of coal blending with fine gasification slag

SR RE E
T il BEX [ (°C) A WAL RY/%
(kJ/mol)
Mtk (L) 400-780 82.50 11.68 y=-9922.961x-2.833 98.62
Q1 550-650 105.10 511.80 y=-12641.605x+0.705 99.15
Q2 550-650 100.80 28220 y=-12123.875x+0.152 99.30
90%L-10% Q1 400-780 89.74 32.87 y=-10793.402x-1.882 95.58
70%L-30% Q1 400-720 89.46 48.03 y=-10760.728x-1.500 99.49
50%L-50% Q1 410-710 90.64 64.59 y=-10902.186x-1.217 97.62
30%L-70% Q1 420-700 91.24 74.68 y=-10974.664x-1.078 99.07
10%L-90% Q1 450-660 95.93 164.18 y=-11537.978x-0.340 97.96
90%L-10% Q2 400-780 84.11 14.44 y=-10117.244x-2.640 97.02
70%L-30% Q2 400-720 83.76 19,51 y=-10074.152x-2.335 98.22
50%L-50% Q2 410-710 84.07 20,15 y=-10111.568x-2.306 97.25
30%L-70% Q2 420-700 84.75 25.79 y=-10193.346x-2.068 99.20
10%L-90% Q2 450-660 92.47 99.58 y=11122.075x-0.804 97.52
3 MR SRMANEB RS sk
Table.3 Table of kinetic parameters of rice husk and fine gasification slag blending
. W X 1] RBEILAE E AT GEE E MEBHL T ,
f ) (kJ/mol) ( kJ/mol) R
200-380 40.72 0.64 y=-4898.255x-5.033 97.41
% (D) 69.46
390-540 28.74 0.04 y=-3456.609x-7.569 96.76
Q1 550-650 105.10 105.10 511.80 y=-12641.605x+0.705 99.15
Q2 550-650 100.80 100.80 282.20 y=-12123.875x+0.152 99.30
200-380 48.78 318 y=-5867.219x-3.609 98.65
90%D-10% Q1 77.03
390-540 28.25 0.028 =-3398.380x-7.812 97.15
70%D-30% Q1 210-380 49.63 72.14 3.85 y=-5969.620x-3.435 98.39



390-540 22.51 0.008 y=-2707.004x-8.847 98.03

220-380 47.00 1.83 y=-5653.409x-4.122 98.29
50%D-50% Q1 400-500 14.27 86.02 0.001 y=-1717.112x-10.482 97.36
520-640 24.75 0.007 =-2976.847x-9.075 98.56
230-370 43.80 0.68 y=-5267.650x -5.038 98.96
30%D-70% Q1 400-480 13.55 89.97 0.0007 y=-1629.934x-10.817 98.73
510-640 32.62 0.03 y=-3924.025x-8.018 98.92
250-360 38.14 0.14 y=-4587.483x-6.462 98.97
10%D-90% Q1 400-470 8.24 99.07 0.0001 =-991.619x-12.324 98.62
510-640 52.69 0.43 y=-6337.975x-5.683 98.41
200-380 48.44 3.12 y=-5826.172x-3.621 98.39
90%D-10% Q2 74.29
390-540 25.82 0.017 =-3106.107x-8.206 95.98
210-380 48.78 3.18 =-5867.22x-3.609 98.65
70%D-30% Q2 69.59
390-540 20.81 0.005 y=-2503.487x-9.21 98.33
220-380 45.00 1.23 y=-5413.144x-4.478 98.85
50%D-50% Q2 400-500 13.32 79.31 0.0008 =-1603.045x-10.659 98.42
520-640 20.99 0.003 y=-2524.982x-9.747 99.12
230-370 40.41 0.36 y=-4860.361x-5.611 98.89
30%D-70% Q2 400-480 13.49 80.2 0.0002 =-1622.666x-10.827 98.35
510-640 26.30 0.0055 y=-3163.334x-9.359 99.71
250-360 33.45 0.04 y=-4023.774x-7.551 98.89
10%D-90% Q2 400-470 5.05 85.63 0.000025 y=-607.189x-13.094 98.04
510-640 47.13 0.11 y=-5668.175x-6.909 99.77
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