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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.  
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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:  
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where iext..1  - output (relative to the feedstock) i of the size grade, transferred to the 

bottom-screen products, %; iext.  - output i of feedstock size grade, %. 
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Moisture content reduction factors for the top-screen product wtop.  in the process of dry 

screening:  
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where topW , feedW  - 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 Of.r. is a feedstock-relative output, Op.r is a 
product-relative output, ε1,c 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 
εtop.w by 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 
ε1 in the process of preliminary dry coal screening. 

Grade, mm 

Se
pa

ra
tio

n 
 

si
ze

, m
m

 

Products Parameters 

+5
0 

25
-5

0 

13
-2

5 

6-
13

 

3-
6 

1-
3 

0-
1 

T
ot

al
 

Feedstock Of.r, % 13.8 12.5 19.5 229 8.2 12.8 10.3 100.0 
Top-

screen 
Product-relative 
output, % 

32.0 23.2 22.2 16.5 2.8 2.5 0.8 100.0 

Op.r, % 2.3 5.7 17.8 27.0 11.6 19.3 16.3 100.0 
Of.r, % 1.4 3.5 10.9 16.5 7.1 11.8 10.0 61.2 
ε1,c, unit fraction 0.10 0.28 0.56 0.72 0.87 0.92 0.97  

50 
Bottom-
screen 

ε1, unit fraction 0.10 0.30 0.55 0.70 0.85 0.90 0.95  
Feedstock Of.r, % 13.6 16.1 20.8 23.3 7.6 11.5 7.1 100.0 
Top-screen Op.r, % 21.9 25.1 24.5 20.6 3.7 3.2 1.0 100.0 

Op.r, % - 1.3 14.8 27.7 14.0 25.1 17.1 100.0 
Of.r, % - 0.5 5.6 10.5 5.3 9.5 6.5 37.9 
ε1,c, unit fraction 0 0.03 0.27 0.45 0.70 0.83 0.91  

25 
Bottom-
screen 

ε1, unit fraction 0 0.05 0.25 0.45 0.70 0.85 0.90  
Feedstock Of.r, % 7.0 10.1 20.0 18.7 14.7 15.1 14.4 100.0 
Top-screen Op.r, % 9.9 14.3 27.5 21.2 12.5 9.5 5.1 100.0 

Op.r, % - - 2.0 12.6 20.1 28.6 36.7 100.0 
Of.r, % - - 0.6 3.7 5.9 8.4 10.8 29.4 
ε1,c, unit fraction 0 0 0.03 0.20 0.40 0.56 0.75  

13 
Bottom-
screen 

ε1, unit fraction 0 0 0.05 0.20 0.40 0.55 0.75  
Feedstock Of.r, % 10.8 7.9 15.5 14.9 19.1 18.8 13.0 100.0 
Top-screen Op.r, % 12.9 9.5 18.6 16.9 18.3 14.6 9.2 100.0 

Op.r, % - - - 4.8 23.0 40.0 32.2 100.0 
Of.r, % - - - 0.8 3.8 6.6 5.3 16.5 
ε1,c, unit fraction 0 0 0 0.05 0.20 0.35 0.41  

6 
Bottom-
screen 

ε1, unit fraction 0 0 0 0.05 0.20 0.35 0.40  

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

Size grading, mm 
Products  Parameters 

50 25 13 6 
Feedstock Wu, % 6.1 6.2 7.2 6.4 

Wh, % 5.7 5.7 6.5 5.4 
Top-screen εtop.w, fraction 

unit 
0.4 0.92 0.90 0.85 

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 

Products Parameters 
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 Vibrating screens 
Feedstock Of.r, % 6.4 14.4 13.4 14.9 11.7 13.5 25.7 100.0 
Top-screen Op.r, % 18.4 38.6 25.1 8.6 3.8 2.3 3.2 100.0 

Op.r, % 0 1.5 7.2 18.2 15.9 19.5 37.7 100.0 
Of.r, % 0 1.0 4.7 11.9 10.4 12.7 24.6 65.3 
ε1,c, unit fraction 0 0.07 0.35 0.80 0.89 0.94 0.96  

Bottom-
screen 

ε1, unit fraction 0 0.05 0.35 0.80 0.90 0.94 0.96  

12.4 

Vibrating screen machines 
Feedstock Of.r, % 10.1 14.0 14.8 20.1 12.1 12.9 16.0 100,0 
Top-screen Op.r, % 23.3 32.3 31.4 8.6 2.3 1.4 0.7 100.0 

Op.r, % 0 0 2.1 28.9 19.6 21.7 27.7 100.0 
Of.r, % 0 0 1.2 16.4 11.1 12.3 15.7 56.7 
ε1,c, unit fraction 0 0 0.08 0.81 0.92 0.95 0.98  

Bottom-
screen 

ε1, unit fraction 0 0 0.10 0.80 0.90 0.95 0.98  

9.8 

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: 

                                                             1i= ε1ifeed.i, %                                                   (4) 

where ε1i - coefficient of i-size grading into bottom-screen or overflow product, unit 
friction, shall be assumed in line with Tables 1-4; feed.i - i-size grade output in the feedstock 
product.  

i-size grade output into top-screen or over-split product γ2i: 

2i= (1-ε1i)feed.i, %      (5) 

The ash-content of i-size grades in the bottom-screen products d

i
A

1
 and top-screen 

products d

i
A

2
 shall be equal to the ash-content of i-size grade in the feedstock product 

d

ifeed
A

.
, i.e.: 
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Bottom-screen product output γ1: 

      
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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 

G
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Feedstock Of.r, % 3.3 20.3 17.9 17.5 13.1 11.4 16.5 100.0 

Top-
screen 

Op.r, % 4.2 26.0 22.9 22.3 13.5 6.8 4.3 100.0 

Op.r, % 0 0 0 0.4 11.8 27.8 60.0 100.0 

Of.r, % 0 0 0 0.09 2.57 6.06 13.08 21.8 

ε1,c, unit 
fraction 

0 0 0 0.005 0.196 0.532 0.794  

0.5 

Bottom-
screen 

ε1, unit 
fraction 

0 0 0 0.01 0.20 0.55 0.80  

40.0 

Feedstock Of.r, % 7.8 17.4 18.1 22.0 11.1 11.1 12.5 100.0 

Top-screen Op.r, % 10.7 23.9 24.6 25.4 8.3 4.6 2.5 100.0 

Op.r, % 0 0 0.6 12.9 18.7 28.6 39.2 100.0 

Of.r, % 0 0 0.16 3.52 5.09 7.77 10.66 27.2 

ε1,c, unit 
fraction 

0 0 0.009 0.160 0.458 0.700 0.853  

1.0 

Bottom-
screen 

ε1, unit 
fraction 

0 0 0.01 0.15 0.45 0.70 0.85  

35.0 

Feedstock Of.r, % 6.7 18.6 13.4 23.4 12.1 10.8 15.0 100.0 

Top-screen Op.r, % 10.7 29.6 19.1 28.0 6.8 3.5 2.3 100.0 

Op.r, % 0 0.4 3.9 15.6 21.0 23.0 36.3 100.0 

Of.r, % 0 0.15 1.46 5.85 7.87 8.63 13.54 37.5 

ε1,c, unit 
fraction 

0 0.008 0.109 0.250 0.651 0.799 0.903  

2.0 

Bottom-
screen 

ε1, unit 
fraction 

0 0.01 0.10 0.25 0.65 0.80 0.90  

25.0 

The ash content of the bottom-screen product dA
1

: 

  1
1

111
/ 





 



n

i

d
ii

d AA , %.      (8) 
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Top-screen product output γ2: 

    


n

i
i

1
22 , %.       (9) 

The ash content of the top-screen product dA
2

: 

22
1

22
/ 




 



d
i

n

i
i

d AA , %.     (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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