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Experimental study on decarbonization of coal gasification fine slag by flotation
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Abstract: Coal gasification fine slag is a solid waste produced in the process of coal gasification. At present it is mainly treated by landfill.
However due to its high carbon content it still has certain utilization value. Carbon and ash separation is the key to realize its reduction
and resource utilization. Taking coal gasification fine slag in Yulin as the research object the decarbonization test was carried out by flota—
tion method. Based on the analysis of basic characteristics the influence of different flotation conditions and processes on separation effect
was studied. When the amount of diesel oil is 14 kg/t and the amount of sec—octyl alcohol is 14 kg/t the ash content of concentrate prod—
uct is 37.88% the ash content of tailings product is 51.65% and the combustible recovery is 51.99% after roughing separation. The con-
centrate ash content of 18.87% and the yield of 20.30% can be obtained by one roughing one cleaning and one scavenging flotation process
when the amount of diesel oil is 14 kg/t in roughing and the amount of diesel oil is 7 kg/t in scavenging. The final calculation shows that
the concentrate yield is 41.76% the ash content is 27.92% and the combustible recovery is 55.08%. The carbon and ash in the coal gasi—
fication fine slag is well separated by one roughing one cleaning and one scavenging flotation process but the flotation reagent consumption
is too high and the fine materials are more likely to float up into concentrate products in the roughing process. The addition of reagent in
the scavenging process can make the coarse materials float up effectively resulting in the phenomenon that the ash content of the scaven—

ging concentrate is lower than that of the cleaning concentrate. The surface morphology analysis pore structure analysis surface function—
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al groups analysis and float and sink analysis of coal gasification fine slag samples show that the samples with large specific surface area and de—
veloped pore structure are easy to absorb a large amount of reagents resulting in excessive consumption of flotation reagents and poor economy.

Key words: coal gasification fine slag; flotation; decarbonization; pore structure
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Table 1 Proximate analysis and ultimate analysis of coal gasification fine slag
/% /%
M, A Vad FCy Ca H, 0.4 N St ad
1.92 45.95 4.33 47.80 48.74 0.51 48.54 0.32 1.89
1.2 2
Table 2 Particle size distributions of coal gasification fine slag
GB/T 477—2008 { ) /mm /% 1% 1% 1%
0.500.0.250.0.125.0.074  0.045 mm >0:500 103 1967 103 1967
2. 0.500~0.250 14.27 11.44 15.30 12.00
0.250~0.125 32.36 18.91 47.66 16.69
<0.045 mm 36.93% 0.125~0.074  9.25 40.73 56.91 20.60
81.14% 45.50% 0.074~0.045  6.16 61.95 63.07 24.64
<0.045 36.93 81.14 100 45.50
. 0. 250 ~ 100 45.50
0.125 mm 2
o >0.500 mm
1.03% 2.1
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Fig.1 Process of the timed-release flotation test r/min
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Table 3 Results of the timed—release flotation test % °
')'j( 100 - A, j)
13.58 25.47 13.58 25.47 ! 100 - A, ,
3 4.69 38.75 18.27 28.88 Ei %, 02
2 17.35 39.33 35.62 33.97 %; Ay, %; Ay,
1 64.38 53.18 100 46.34 %,
100 46.34
3 1 4 2.
4
Table 4 Results of exploratory test on dosage of reagents
(kg t™) 1% 1%
1% 1% 1% 1%
5 10.83 45.97 89.17 46.13 46.11 10.86
6 16.42 45.69 83.58 46.23 46.14 16.55
7 20.91 45.64 79.09 46.41 46.25 21.15
8 21.92 45.52 78.08 46.85 46.56 22.35
10 24.93 41.37 75.07 47.67 46.10 27.12
12 39.41 39.71 60.59 48.89 45.27 43.41
14 45.74 37.88 54.26 51.65 45.35 51.99
16 32.45 39.85 67.55 48.98 46.02 36.15
18 31.69 38.95 68.31 50.33 46.72 36.31
4 2
; 8 kg/t
X 14 kg/t.
14 kg/t
37.88% 51.65%
2 51.99%

Fig.2 Curves of exploratory test on dosage of reagents
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5. Fig.3 Deep separation process of coal gasification fine slag
5
Table 5 Deep separation results of coal gasification fine slag
/ 1% 1% 1% 1% 1%
1%
(kg )
10 10.08 40.15 14.85 42.20 12.60 29.23 62.47 51.39 22.68 34.08 27.24
12 20.81 39.17 18.59 40.30 23.31 20.71 37.29 66.51 44.12 29.42 56.89
14 21.46 36.48 24.28 39.12 20.30 18.87 33.96 71.24 41.76 27.92 55.08
5 4
ds, 33.28 pm
o 70.79 pm
14 kg/t. 14 kg/t
7 kg/t. 7 kgt ds,
20.30%.  18.87% 116.7 um 1847 pm.
( )
41.76% 27.92% 55.08%
N 14 kg/t
3
4 o 3.1
JSM-6460LV
5 o
5
15
4 o

Fig.4 Particle size analysis of separation products
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5 SEM
Fig.5 SEM analysis ofcoal gasification fine slag
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Fig.7 FTIR analysis ofcoal gasification fine slag
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Table 6 Float and sink analysis of coal gasification fine slag

/ 1% 1%
(g*em™)
<1.3 2.09 2.09 1.08 1.08
1.3~1.4 0.07 2.16 3.97 5.0
1.4~1.5 0.09 2.25 7.79 12.84
1.5~1.6 0.05 2.31 12.46 25.30
1.6~1.8 0.31 2.62 12.25 37.55
>1.8 97.38 100 62.45 100
100 100
( 67%) 1.07 g/em®
54.36% .
6
>1.8 g/em’
97.38%
4
1) 47.80%
45.95%
2) 14 kg/ts
14 kg/t 37.88%
51.65% 51.99%;
14 kg/t~ 14 kg/t. 7 kg/t~
7 kelt 18. 87%
20.30% (
) 41.76% 27.92%
55.08%
3) N
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