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Abstract. On the basis of averaging of 544 balances of grain-size
screening products distribution of the largeness classes extraction
coefficients are set in a subsize product at dry and wet preparatory
screening of ordinary coal and shallow machine class deslurring. Findings
can be used for determination of indexes of the indicated technological
operations at the calculations of quality-quantitative and water-slime coal
preparations factories charts.

1 Introduction

Process parameters of coal preparation plant operation depend to a large extent upon
efficiency of preparation of run-of-mine coal machine grades prescribing its distribution
through the preparation processes. This distribution shall be taken into account, when the
actual balance of coal preparation products and qualitative and quantitative, as well as
water-sludge flow charts of the designed or modified coal preparation plants are computed.

Actual data of plant operation with the equivalent raw material and equipment, coal
preparation plant design codes [1], as well as different regulatory documents [2, 3] and
scientific literature [4-6] are used for their computation. However, variation of coal quality
towards increase of rock content, moisture content and fine grade content has caused
obsolescence of previously used rates. Computation of consistency of size grade
distribution through products separation in process of preparation of run-of-mine coal
machine grades under the existing conditions shall be the actual research and production
task and its addressing shall facilitate approximation of design and actual coal preparation
parameters.

Machine grade preparation at the coal preparation plants shall generally include tree
process operations: dry screen splitting, large-size grain machine grading, fine grain
machine grading.

The first process operation is performed with dry screening, the second — with wet
screening, the third — with deslurring.

*Corresponding author: tehotdel.ukrnii@gmail.com

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).



E3S Web of Conferences 109, 00070 (2019) https://doi.org/10.1051/e3sconf/201910900070
Essays of Mining Science and Practice 2019

2 Methods

To compute parameters of the above process operations, it shall be required to evaluate size
grades of the feedstock separated into bottom-screen products, as well as top-screen product
moisture content. These values are computed with due account for averaged product
separation grain-size composition balances shown in [7-13]. Equipment loads and operation
parameters met the certificate data. In the process of dry preliminary screening, the near-
mesh separation grain size made 50, 25, 13 and 6 mm, for wet screening 13 mm, for
deslurring — 0.5; 1.0 and 2.0 mm.

3 Results and discussion

Total 544 balances of the grain-size composition of products split with screens and aqua
screens operated at 102 coal preparation plants were considered.
Size grades separated into bottom-screen products shall be computed by the formula:

81,[ — Y].exl.[ , (1)
’Yext.i

where vy, .., - output (relative to the feedstock) i of the size grade, transferred to the
bottom-screen products, %; v,,,; - output i of feedstock size grade, %.

The ash-content of size grades transferred to the bottom-screen or overflow
products A;’i , is equal to the ash-content of appropriate feedstock size grades A:’m ,1.e.

A;ji ZAthi s %. (2)
Moisture content reduction factors for the top-screen product ¢, in the process of dry
screening:
w,
8tup.w = wp b (3)
Wﬁzed

where W, , W, - moisture of appropriate top-screen and feedstock products, %.

Table 1 shows parameters of size grading into bottom-screen products in the process of
preliminary dry screening. Table 1 shows relations of coefficients of near-mesh 50-, 25-,
13- and 6-mm size grading into bottom-screen products, thus, as far as the screen operating
surface hole size increases, these coefficients get higher. In addition, as far as the near-mesh
size is reduced, the bottom-screen product output is drastically decreased. For such size
grading the difference between outputs of bottom-screen adjacent screens makes in average
10 % (absolute). In this and the following tables Oy,. is a feedstock-relative output, O, is a
product-relative output, € . is a calculated value of size grades separated into bottom-screen
products.

Table 2 shows computation of moisture content reduction factor for top-screen product
Erop.w DY the formula (3). The provided data show that as far as near-mesh size grading is
decreased, top-screen product moisture content reduces as compared with the feedstock
moisture content due to separation of the wettest size grades.

Performed studies allow for the conclusion that in the process of preliminary dry
screening, 2-time increase or decrease of size grading results in absolute 10 % reduction or
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rise of bottom-screen product output, as appropriate.

Table 1. Computation of parameters of feedstock size grading into the bottom-screen product

€; in the process of preliminary dry coal screening.

g g Grade, mm
"g % Products Parameters S % gl e © o - 72
2" ARSI A B G N A
Feedstock | Oy, % 138 [12.5 |19.5 |229 |82 |12.8 |10.3 [100.0
Top-\Product-relative |3, 1535 1279 [165 |28 |25 |08 [1000
screen | output, %
50 Oy, % 23 |57 |17.8 [27.0 [11.6 |19.3 |16.3 [100.0
Bottom- | O, % 14 |35 |[109 [165 | 7.1 |11.8 |10.0 |61.2
screen | g, unit fraction | 0.10 |0.28 [0.56 [0.72 [0.87 [0.92 |0.97
€1, unit fraction 0.10 [0.30 [0.55 |0.70 |0.85 [0.90 |0.95
Feedstock | Oy, % 136 [16.1 |20.8 |233 |76 [11.5 | 7.1 |[100.0
Top-screen | O,,, % 219 [25.1 [245 |20.6 |37 |32 | 1.0 [100.0
25 0,, % - 1.3 |14.8 |27.7 |140 [25.1 [17.1 [100.0
Bottom- | Oy, % - 05 |56 [105 |53 |95 |65 |379
screen | g, unit fraction 0 1]0.03 {027 [045 [0.70 [0.83 |0.91
€1, unit fraction 0 ]0.05 {025 {045 [0.70 [0.85 |0.90
Feedstock | Oy, % 7.0 [10.1 |20.0 [18.7 [14.7 |15.1 |14.4 [100.0
Top-screen | O,,, % 99 [143 |275 [212 [125 |95 |51 [100.0
13 0,,, % - - 20 |12.6 |20.1 |28.6 |36.7 [100.0
Bottom- | O, % - - 06 |37 |59 |84 [10.8 |294
screen | g, unit fraction 0 0 10.03 1020 [040 [0.56 |0.75
€1, unit fraction 0 0 ]0.05 {020 {040 [0.55 [0.75
Feedstock | Oy, % 108 |79 |155 |149 |19.1 |18.8 |13.0 [100.0
Top-screen| O,,,, % 129 [ 95 |18.6 |169 |183 |14.6 | 9.2 [100.0
6 O, % - - - 48 |23.0 |40.0 |32.2 |100.0
Bottom- | Oy, % - - - 08 |38 |66 |53 (165
screen g, unit fraction 0 0 0 0.05 [0.20 |0.35 |041
€. unit fraction 0 0 0 0.05 1020 |0.35 |0.40

Table 2. Computation of moisture content reduction factors for top-screen product K,, in the process
of preliminary dry coal screening.

Size grading, mm
Products Parameters 30 25 E G
Feedstock W, % 6.1 6.2 7.2 6.4
W, % 5.7 5.7 6.5 5.4
Top- .
op-sereen o, fraction | 4 0.92 0.90 0.85
unit

Table 3 shows parameters of size grading into the bottom-screen product in the process
of preliminary wet screening.
Table 4 shows computation of coefficients of size grading into the bottom-screen
product in the process fine machine grade deslurring.
Based upon Table 4, one may conclude that as far as deslurring size is increased, the

top-screen product moisture content is decreased.
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Table 3. Computation of parameters of size grading into bottom-screen product in the process of

preliminary wet run-of-mine coal screening.

Size grade, mm 5 e
=
Products Parameters = % ‘m\.‘ e < o - = zg %
pt Sl 2|l |~ ||| 2
Q-4
g2
Vibrating screens
Feedstock | Oy, % 64 | 144 | 134 | 149 | 11.7 | 13.5 | 25.7 |100.0
[Top-screen| O,,, % 184 | 386 | 251 | 86 | 38 | 23 | 32 [100.0
O, % 0 1.5 | 72 | 182 | 159 | 19.5 | 37.7 |100.0 124
Bottom- | Oy, % 0 1.0 | 47 | 119|104 | 127 | 246 | 65.3 ’
screen | g, unit fraction 0 |007 035|080 0.8 | 0.94 | 0.96
€1, unit fraction 0 | 005|035 080|090 094 | 0.96
Vibrating screen machines
Feedstock | Oy, % 10.1 | 140 | 148 | 20.1 | 12.1 | 129 | 16.0 [100,0
[Top-screen| O,,, % 233 1323|314 | 86 | 23 | 14 | 0.7 [100.0
O, % 0 0 2.1 [ 289 | 19.6 | 21.7 | 27.7 |100.0 98
Bottom- | Oy, % 0 0 1.2 | 164 | 11.1 | 123 | 15.7 | 56.7 ’
screen | g, unit fraction 0 0 0.08 | 0.81 | 092 | 0.95 | 0.98
€1, unit fraction 0 0 | 010 080 | 090 | 095 | 0.98

Based upon the data of Tables 1 - 4, the procedure for computation of qualitative and
quantitative parameters of run-of-mine coal screening with screens and coal slurry ranging
with aqua screens includes the following.

i-size grade output into bottom-screen product:

V1= €1iVfeed.is Y0

4)

where g; - coefficient of i-size grading into bottom-screen or overflow product, unit
friction, shall be assumed in line with Tables 1-4; y4.q; - i-size grade output in the feedstock

product.

i-size grade output into top-screen or over-split product y,;:

Y2i= (l'Sli)‘Yfeed.i, %

©)

The ash-content of i-size grades in the bottom-screen products Ai_ and top-screen

products AZ,- shall be equal to the ash-content of i-size grade in the feedstock product

d
feedi® "

Bottom-screen product output y;:

ie.:

d
Al =
1i

d _
4,=4

d
feed.i ®

i=1

%.

(6)

()
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Table 4. Computation of parameters of size grading into the bottom-screen product in the process
of fine machine grade deslurring.

Grade, mm

Para-

Products
meters

«w
—

13-25
6-13
3-6

0.5-1
0.25-0.5
0-0.25
Total
Top-screen product
moisture content, %

Grading size, mm

Feedstock| Oy, % 33 1203|179 17.5| 13.1 | 11.4 | 16.5|100.0

Top- 15 o | 42 [ 260229 (223|135 68 | 43 |1000
screen

Op.r, %o 0 0 0 04 | 11.8 | 27.8 | 60.0 | 100.0

0.5 Oy, %o 0 0 0 |0.09]| 257 6.0613.08] 21.8 40.0

Bottom- -

screen | SLe UNIL | 0 0 |0.005/0.196|0.532|0.794
fraction
&, untt 0 0 0 |001]020]055]0.80
fraction

Feedstock | Oy, % 7.8 | 17.4 | 18.1 | 22.0 | 11.1 | 11.1 | 12.5|100.0

Top-screen| O,,, % | 10.7 | 23.9 | 246 | 254 | 83 | 4.6 | 2.5 [100.0

O, % 0 0 0.6 | 129 | 18.7 | 28.6 | 39.2 [ 100.0

1.0 0% | 0 | 0 |0.16]3.52]509]| 7771066 27.2 |30
Bottom-
screen

€1, UNit

. 0 0 [0.009]|0.160(0.458|0.700| 0.853
fraction

eLunit g o 001|015 | 045|070 | 0.85
fraction

Feedstock | Oy, % 6.7 | 186 | 13.4 | 23.4| 12.1 | 10.8 | 15.0 | 100.0

Top-screen| O,,, % 10.7 | 29.6 | 19.1 | 28.0 | 6.8 | 3.5 2.3 1100.0

Oy, % 0 04 | 39 | 156 21.0| 23.0 | 36.3100.0

20 0% | 0 015146585 787|863 |13.54| 37.5 |20
Bottom- -
€10, UNit
screen |9l 0 |0.008]0.109]0.250|0.651[0.799|0.903
fraction
?’“r.”t 0 |0.01]0.10]025]0.65]|0.80| 0.90
Taction
The ash content of the bottom-screen product A;’ :
A;i:(gyli'Ag)/Yn%- (3
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Top-screen product output ys:
Yo = ;172:' , %o )

The ash content of the top-screen product A‘; :

AZ :([2721' 'A;)/Yz’%- (10)

Upon definition of the grain size compositions of the split products and using fraction
compositions of run-of-mine coal size grades, fraction compositions of machine grades and
their preparability classes may be computed, hence, the rates of product separation wasting
of subsequent preparation operations.

Conclusions

1. Parameters of run-of-mine coal size grading into the bottom-screen product in the
process of preliminary dry and wet run-of-mine coal screening and fine machine grade
deslurring, as well as into the aqua screen overflow product in the process of coal slurry
ranging have been computed.

2. The averaged moisture content of the top-screen products of the screens under study
has been evaluated.

3. These dependences may be used for computation of qualitative and quantitative
parameters of run-of-mine coal machine grade preparation operations and utilizing fraction
compositions of run-of-mine coal, fraction compositions of machine grades and their
preparability classes may be computed, hence, the rates of product separation wasting of
subsequent preparation operations.
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