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Migration rule of coal macerals in coal-to—oil preparation plant
ZHU Zigi

(CHN Energy Shendong Coal Preparation Center,Yulin 719315, China)

Abstract : The refined coal products produced by Shenhua coal-to—oil preparation plant are supplied to coal-to—oil companies as raw ma-
terials for oil production.In order to provide better raw materials and high quality raw coal for oil production, the migration law of coal mac-
erals in the process of washing and processing was explored,and then a new idea was provided for the optimization of the following produc-
tion process.Taking the process sample of coal-to—oil preparation plant as the test coal sample,and by using process samples, industrial
analysis , microscope analysis and infrared spectrum analysis,and combined with on—line measuring tools,the migration of different organ-
ic components in the production process was analyzed, and the theoretical approach to improve product quality in coal preparation plant
was given.The results show that the H/C ratio of Shenhua raw coal is 0.84 ,which is a good raw material for coal-to—liquids.The content of
raw coal ash is 9.45% ,vitrinite content is 57.88% ,inertinite content is 38.18%.The content of 0.50—0.25 mm vitrinite is 55.97%.The existing
technology does not effectively separate the coarse coal slime,so it is necessary to strengthen the separation of coarse coal slime.lt is difficult
to enrich vitrinite by crushing and sieving because the contents of macerals in different sizes are not very different.In vitrinite group,88% en-
ter into heavy medium cleaned coal, 7% into coarse slime, 5% into fine slime, and in inertinite group,59% enter into heavy medium
cleaned coal ,25% into gangue,7% into coarse slime,9% into fine slime.The high efficiency separation between inertinite and vitrinite by the
existing separation process needs to be improved,which includes improving the selectivity and reducing the separation density.
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Table 1 Proximate and ultimate analysis of coal sample

TLE T/ % TS HT/ %

Hdaf Cdaf Ndaf St,d Odaf Mad Ad Vdaf FCdaf

471 6641 166 035 1345 8.68 9.61 36.11 63.89
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Fig.1 Maceral photos of raw coal and cleaned coal
in coal—to—oil preparation plant
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Fig.2 Infrared spectrum of raw coal in coal—to—oil
preparation plant
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Table 2 Density component test and component distribution of coal sample

RS 72H/ % /%
i HE/mm
(kg - L7 HiA G s W5y B (it
<1.3 27.05 2.88 4.31 72.30 27.70
1.3~1.4 56.80 6.04 6.46 57.16 37.84
1.4~1.5 2.85 0.30 12.34 36.42 56.78
50~25
1.5~1.6 2.28 0.24 26.36 32.95 45.97
1.6~1.8 4.27 0.45 38.66 25.24 34.35
>1.8 6.75 0.72 70.53 15.24 24.35
<1.3 18.90 2.95 4.17 71.86 27.70
1.3~1.4 71.22 11.12 7.01 57.36 40.84
1.4~1.5 2.91 0.45 18.06 31.12 50.54
2 1.5~1.6 1.65 0.26 26.34 24.95 50.97
1.6~1.8 1.16 0.18 37.27 20.24 34.35
>1.8 4.17 0.65 73.21 11.24 24.35
<1.3 39.02 5.36 2.97 73.01 26.73
1.3~1.4 51.30 7.05 4.77 64.26 33.70
1.4~1.5 1.88 0.26 18.06 27.45 55.54
013 1.5~1.6 0.87 0.12 28.71 20.77 52.35
1.6~1.8 1.01 0.14 40.40 12.42 44.35
>1.8 5.92 0.81 67.19 8.86 42.35
<1.3 44.24 11.41 1.87 79.44 20.13
13~1.4 45.58 11.76 4.27 61.16 38.10
1.4~1.5 1.20 0.31 18.82 18.12 58.34
6.0~0.5

1.5~1.6 0.94 0.24 30.98 10.77 62.50
1.6~1.8 0.97 0.25 42.47 9.42 64.31
>1.8 7.07 1.82 73.59 5.20 42.35
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Table 3 Density component test and component distribution of coal sample

TR PR/ % /%
KERE/mm

(kg L) Hi AR g ik W5y BiieH G
<13 29.61 3.49 3.45 73.30 26.70
1.3~1.4 60.69 7.15 6.16 57.66 43.05
1.4~1.5 3.84 0.45 16.61 29.92 58.45
0% 1.5~1.6 0.77 0.09 24.07 31.96 52.97
1.6~1.8 0.77 0.09 33.45 25.44 36.30
>1.8 4.32 0.51 71.15 13.24 24.35
<13 29.91 2.01 3.51 73.86 26.20
1.3~1.4 63.46 4.26 6.80 56.96 40.84
1.4~1.5 2.04 0.14 15.62 32.01 52.22
2 1.5~1.6 1.02 0.07 24.64 22.88 53.12
1.6~1.8 0.51 0.03 32.77 20.35 34.45
>1.8 3.06 0.21 71.13 10.24 24.35
<13 31.03 0.99 3.28 72.50 26.73
1.3~1.4 59.04 1.88 5.60 59.26 38.70
1.4~1.5 2.07 0.07 12.78 27.45 60.54
o 1.5~1.6 0.69 0.02 23.37 20.77 52.35
1.6~1.8 0.69 0.02 31.24 12.42 44.35
>1.8 6.48 0.21 68.27 8.86 42.35
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<1.3 32.37 0.84 2.49 75.54 20.13
1.3~1.4 52.01 1.34 5.44 61.21 38.10
1.4~1.5 9.47 0.24 11.28 18.12 58.34
6.0~0.5
1.5~1.6 1.05 0.03 31.57 10.77 62.50
1.6~1.8 1.05 0.03 44.00 9.42 64.31
>1.8 4.04 0.10 66.54 5.20 42.35
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Fig.4 Distribution of inertinite andvitrinite
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Table 4 Flow sampling information of coal-to—oil preparation plant
T/ %
B HURE S,
K5y BEIF 15 4 T4 A PG itk ikt WRIRER
B 1209 i | 9.70 57.31 39.42 0.82 99.00 0.56 — 0.44
A IS 1209 i F 9.32 57.40 40.74 1.86 97.00 1.20 1.20 0.60
BEAARL 1301 Bk Al L 9.45 58.11 37.52 0.59 98.00 0.61 0.86 0.53
B 1308 A5 i 1 5.09 63.09 35.31 2.27 95.46 1.70 1.14 1.70
EARGHE 1309 I A9 i L 5.40 62.42 35.97 1.61 98.80 0.60 — 0.60
it T A i i L 58.00 17.14 81.95 0.91 52.28 31.02 — 16.70
LR IK e AR T 10.65 57.09 38.31 1.60 95.46 1.70 1.14 1.70
LB 1329 il 8.78 59.09 40.26 1.65 95.66 2.48 — 1.86
AU 1343 il 4l 16.62 45.45 52.28 1.86 85.46 9.45 — 5.09
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Fig.6  Migration of vitrinite and inertinite in
coal—to—oil preparation plant
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