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Study and application of intelligent flotation reagent dosing sys-
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SUN Zongcheng' , NI Henggiu' , LYU Wenbao®
Coal Preparation Branch, Huainan Mining Group, Huainan 232082, China; 2. School of Materials Science and Engineering,

Anhui University of Science and Technology, Huainan 232001, China )

Abstract: In order to stabilize working condition of flotation system, improve flotation efficiency and meet the

requirement for making efficient and accurate control of products, an intelligent flotation agent dosing system

capable of performing the following of functions is applied at Panji Plant: real-time online monitoring of density

and flow of pulp using densimeter and flowmeter fitted on feed pulp pipe; automation calculation of mass of dry

coal in flotation feed; automation detection of ash contents of both concentrate and tailing products using con-

centrate ash monitor and tailings image identification instrument; effecting efficient and accurate dosing of re-

agent using metering pump as actuating mechanism; and execution of feedforward control based on mass of dry

coal and closed-loop control based on ash contents of concentrate and tailing products. Field application shows

that compared to the manual dosing mode, the use of the intelligent system can lead to reduction consumption of

reagent by over 10%, an increase of qualification rate of concentrate from 60% to a level even exceeding 95%, a

rise of yield of concentrate product by 0.2 percentage points, a save of operating costs by 875,5000 yuan a year,

enhancement of intelligent level of flotation process, improvement of flotation efficiency and concentrate qual-

ity,

reduction of labor costs, and improvement of health of operators.

Keywords: flotation; intelligent agent dosing system; feedforward control; closed-loop control; automatic dosing;

yield of concentrate
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Fig. 1 Basic flowsheet of flotation process
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Fig.2 Flowchart of flotation system control process
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Fig. 5 X-ray fluorescence ash analyzer
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Table 1 Results of test on flotation of high-ash raw coal
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L AR i
R W e e SOV WG

(L-th) th) (L-th) (L-th)
1 14 55 9.96 55.96 13 54 10.03 59.51
2 13 54 10.45 60.16 13 53 10.45 65.16
3 13 55 11.84 70.35 13 54 10.55 69.52
4 12 55 9.34 51.55 13 54 10.60 60.36
5 14 55 10.53 59.55 13 54 10.50 64.35
6 14 55 10.50 60.10 13 54 10.49 63.10
7 14 56 10.11 58.18 13 54 10.15 6125
8 15 55 12.77 77.09 13 54 11.46 7425
9 14 55 11.83 67.72 13 54 11.23 68.12
10 14 55 11.65 69.06 13 54 11.20 68.00
11 14 54 11.52 64.27 13 54 1111 68.21
12 14 55 11.69 64.64 14 53 11.13 67.48
13 14 53 11.63 68.30 14 52 11.03 67.23
14 13 53 10.70 65.35 13 52 10.68 69.12
15 13 53 10.65 64.76 13 52 10.67 65.32
16 13 50 10.11 60.16 13 50 10.10 64.15
17 13 54 10.91 70.70 13 53 10.76 68.15
18 13 53 10.70 7021 13 52 10.45 68.45
19 13 53 10.65 68.74 13 52 10.50 70.12
20 13 53 10.60 7021 13 52 10.55 71.54
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Table 2 Results of test on flotation of low-ash raw coal

ATmzh TRV eI 2y

S 2 SR s
i @“L@?fﬁﬁ)i/ *;ﬁﬂ@fﬁﬁ)ﬁ/ T %fxﬂfﬁ)@ *fi“?fﬁﬁ)i/ T

1 7 46 6.66 55.76 7 45 6.53 60.22
2 8 46 7.20 60.10 7 44 6.95 63.23
3 8 46 8.50 70.15 7 45 7.05 71.25
4 7 47 6.12 50.23 7 45 7.10 73.15
5 9 47 7.21 58.23 7 45 7.03 68.14
6 9 47 7.20 60.10 7 45 7.00 62.32
7 9 47 6.80 52.41 7 45 6.61 59.23
8 10 46 9.42 76.12 7 45 8.27 76.15
9 9 46 8.50 68.29 7 45 7.95 68.59
10 9 45 8.32 68.25 7 45 7.65 68.45
11 9 46 8.22 65.25 7 45 7.50 65.21
12 9 46 8.39 64.00 8 44 7.32 68.12
13 9 44 8.34 67.12 8 43 7.30 68.45
14 8 44 7.30 62.32 7 43 7.20 68.79
15 8 44 7.25 63.23 7 43 7.15 68.32
16 8 42 6.91 59.82 7 41 6.61 61.85
17 8 45 7.60 70.00 7 44 7.41 71.89
18 8 44 7.40 70.45 7 43 7.20 72.58
19 8 43 7.35 69.25 7 43 7.15 67.45
20 8 43 7.30 70.12 7 43 7.10 73.12
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Table 3 Comparison of up-to-standard rates of concentrate

l?

product before and after the use of the intelligent dosing system
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Table 4 Consumption of reagents for treating each ton of coal
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