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Fig. 1. Flocculant conditioning tank along with the flocculant preparation and injection stages
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Fig. 2. a) The first concentrate tghickener at the Hematite Unit, b) the second concentrate tghickener at the
Hematite Unit, ¢) Tailings thickener at the Hematite Unit, and d) Collection tank for the storage of return water
from the tailings and concentrate thickeners
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Table 1. Dry tailing tonnages in each of the 100, 200, and 300 lines at sampling dates

2014/ 2014/No Average feed
May/  May/25 June/l1 June/13 Aug/29 Sep/2 Sep/14  Nov/3 Nov/9 v/23 rate per plant
22 line (t/h)
66.8 77.1 82 74.5 50.3 54.5 75.1 45.7 60.2 64.6 65.08
58.6 27.3 39.4 28.7 60.1 39.1 35.6 329 51 31.3 40.4
22.7 6.9 7.5 6.1 8.6 6.4 7.1 9.8 6.2 13 9.3
148.1 111.3 128.9 109.3 119 100 117.8 88.4 117.4 108.9 114.8
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Table 2. Studied parameters and their levels of variation

Levels
Level one Level two Level three Level four Level five
Parameters
Flocculant type A 25 A26Y A26 E A27 A28
Consumption rate of the flocculant 20 25 30 35 40
(gr/ton)
Percent solids in the feed 5 7 9 10 11
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Table 3. Values of the parameters based on their levels and the related measurements

No. of R A Cotnsufntll[])tion B: b Ct: i . Selttli'lg
. un rate of the ercent solids rror veloci
L e flocculant Sl b in the feed (cm/s)
1 24 20 A?25 5 1 1.02
2 25 20 A26E 7 2 0.74
3 14 20 A26Y 9 3 0.53
4 3 20 A27 10 4 0.87
5 17 20 A28 11 5 0.6
6 13 25 A26 E 10 5 0.7
7 4 25 A26Y 11 1 0.59
8 8 25 27 5 2 1.75
9 5 25 28 7 3 0.86
10 12 25 25 9 4 0.66
11 18 30 A26Y 7 4 1.21
12 7 30 A 27 9 5 1.09
13 15 30 A28 10 1 0.93
14 6 30 A25 11 2 0.97
15 16 30 A26E 5 3 1.51
16 11 35 A27 11 3 0.75
17 2 35 A28 5 4 1.3
18 22 35 A25 7 5 2.19
19 19 35 A26E 9 1 1.08
20 20 35 A26Y 10 2 0.89
21 1 40 A28 9 2 1.41
22 21 40 A25 10 3 1.25
23 9 40 A26E 11 4 1.04
24 10 40 A26Y 5 5 1.87
25 23 40 A27 1 1.6
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Fig. 5. Comparison of the highest settling rates obtained
for the flocculants.investigated
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Fig. 4. Settling curve for experiment No. 18 based on the
experiment design
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Fig. 9. a) Overflow water clarity in the settling test using flocculant Isfahan A25a used at a feed rate of 35 g/ton,
and b) Yazd A26b used at a feed rate of 40 g/ton
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Table 4. Greater effect of flocculant consumption rate than those of solid feed percent and flocculant type
revealed by analysis of variance for the factorial model selected

Source Sum of Squares  Degree of Freedom Mean Square  F-Value p-value
Model 3.79 16 0.24 3.89 0.0287 Significant
A: Consumption rate of the 2.02 4 0.51 8.29 0.006
flocculant
B: Flocculant type 0.48 4 0.12 1.96 0.1937
C: Percent solids in the feed 0.97 4 0.24 3.98 0.0459
Degrees of freedom of 0.33 4 0.081 1.34 0.3361
denominator
Residual 0.49 8 0.061
Total 4.28 24
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Fig. 10. Comparison of water consumption rates for each
ton of ore before and after thisstudy
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