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Research and application of Python-language-based heavy medi-

um separation simulation calculation software

ZUO Quan
( Coal preparation Center, Shanghai Datun Energy Co. Ltd., Xuzhou 221611, China )

Abstract: Heavy medium separation is a key link of coal preparation and processing process. It's separation effi-
ciency and sharpness have a direct bearing on utilization value of coal and economic performance of coal enter-
prise. The problems faced by some coking coal preparation plants are that the raw coal treated is mixed coal that
comes from a multiple mines with wide fluctuation in washability, and low efficiency of manual calculation. For
improving quality of coal separation operation and technical management efficiency, a Python language-based
heavy-medium separation simulation calculation software is developed. The software works with the theoretical
framework formed up by such aspects as raw coal sampling and preparation, float-and-sink testing and calcula-
tion of partition coefficients of heavy-medium separation. It can perform simulation calculation of indicators of
separated products using normal distribution model of partition curve, as well as storage and management of
float-and-sink analysis data via SQLite3 database, for realizing multiple invocation and high-efficiency match-
ing of data. According to actual requirements of heavy-medium separation operations, the software consist
chiefly of float-and-sink analysis data management module, float-and-sink data-based ash value correction mod-
ule, raw coal feed mixing module, and washability curve plotting module, which can execute mainly six func-

tions, such as inputting and correction of data, calculation of raw coal mixing ratios, setting limits of deviations,
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calculation of indicators of products and plotting of washability curve. Practice shows with the use of the soft-

ware, calculation and analysis of indicators of products obtained at different raw coal mixing ratios can be com-

pleted rapidly and accurately within 20 minutes. The use of the software can lead to noticeable improvement of

efficiency of calculation work. It can also offer directions for making raw coal mixing scheme in a rapid and ef-

ficient manner, and provide the basis for determination of separation density and making comprehensive evalu-

ation of heavy-medium separation performance.

Keywords: heavy medium separation; partition coefficient; washability curve; Python; SQLite3; coal product in-

dicators; prediction of products
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Fig. 1 Flowchart of working process of the software for simulation calculation of H.M. separation
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Fig.2 Float-and-sink data input interface
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Fig.3 H.M. separation process simulation calculation interface
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Fig. 5 Comparison of washability curves plotted based on multiple groups of float-and-sink data
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Table 1 Float-and-sink analysis data of > 0.5 mm raw coal obtained at Liliu Mining Area %
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<1.30 11.81 3.89 11.81 3.89 100.00 29.22 13 52.66
1.30 ~ 1.40 40.85 8.75 52.66 7.66 88.19 32.61 1.4 54.24
1.40 ~ 1.50 13.39 18.29 66.05 9.82 47.34 532 1.5 17.78
1.50 ~ 1.60 4.39 27.74 70.44 10.93 33.95 66.97 1.6 7.36
1.60 ~ 1.70 2.97 36.36 73.41 11.96 29.56 72.80 1.7 4.54
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1.80 ~2.00 2.79 64.00 77.77 14.53 25.02 78.77 1.9 2.79
>2.00 2223 80.62 100.00 29.22 22.23 80.62
&t 100.00 29.22

78



%52k 58 % F: AT Python 89 &

AR SRS A

2024 10 A 25 B

PATJE Fe =77 b B A7 JoE I 4 PE I A2 7 A-L11 4§
PR ARG 5 R, KA B 10.25%, P BE U
RO R, BETR A — BT BEIRZE 1M 0.025 g/em’
B BB 223N 0.050 glem®,  TE BB RS MK A% N
9.20%, BEVEIKATE N 60.00%, AR N 5%,
LB AT R AT, BT X AR
W AR R W 20 R 2T, MR
= i E A R T A 40 8 O 1.588 g/em’ Bif, AT
Az 7 RS BE K 4y R 10.25% . B A3 R 1.71% RS 1 7
fi 5 A BB AKX D
32 1B ERIFEEERIERNAS N

KB MR 1/3 50, Rds v 7 TIT
AWM EEE N, N XA, Al X SR
PEATHCRE , Az B AR B ™ b o B X A

FET SRR 24% 55 45 AT FC B BT 58 . HERE 1
(10 Do I IR B Ry - BB R ) 31.67%, KU %
13.83%, MK 31.00%, IFU0ECHE W3 3. MERE
2 1 SRR B R - TR K 53 32.35%, IR
23.08%, MEIRIKSY 23.23%, FULEUIE W# 4. S8
PRI REAS 21 1 17 DB L3 5

2 BUTRERERFREMVNESR
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e A K5y Wisr
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<1.30 13.44 2.92 13.44 2.92 100.00 31.84 1.3 55.82
1.30~1.40 42.38 5.63 55.82 4.98 86.56 36.33 1.4 50.79
1.40 ~ 1.50 8.41 17.71 64.23 6.64 44.18 65.77 1.5 10.38
1.50 ~ 1.60 1.97 26.52 66.20 7.24 35.77 77.07 1.6 2.85
1.60 ~1.70 0.88 36.00 67.08 7.61 33.80 80.02 1.7 1.65
1.70 ~ 1.80 0.77 48.13 67.85 8.07 32.92 81.19 1.8 1.35
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1.80 ~ 2.00 2.03 65.71 66.61 10.85 35.42 82.21 1.9 2.03
>2.00 33.39 83.22 100.00 35.02 33.39 83.22
it 100.00 35.02
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Fig. 6 Simulation calculation interface for setting parameters for cleaning mixed raw coal of sample 1 and 2
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Table 6 Predicted indicators of products obtained through

cleaning of mixed raw coal of sample 1 and 2
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