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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, c) 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 

Average feed 
rate per plant 

line (t/h)
2014/No

v/23 Nov/9 Nov/3 Sep/14 Sep/2 Aug/29June/13 June/1May/25 
2014/
May/ 

22 

Date

Line number 
of plant

65.0864.660.245.775.154.550.374.58277.166.8100
40.431.35132.935.639.160.128.739.427.358.6200
9.3136.29.87.16.48.66.17.56.922.7300

114.8108.9117.488.4117.8100119109.3128.9111.3148.1Total

Three different lines of the plan 
Fig. 3. Comparison of dry tailing weight from each line 

with its measured average value 
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Table 2. Studied parameters and their levels of variation 

Level five Level four Level three Level two Level one 
Levels

Parameters
A28A27A26 EA 26 YA 25 Flocculant type 
4035302520Consumption rate of the flocculant 

(gr/ton)
1110975Percent solids in the feed
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T!�U.������ � g�A� �- �)�� �- �"
�*�$�N 
���b* 
Table 3. Values of the parameters based on their levels and the related measurements 

Settling 
velocity 
(cm/s)

Error 
C:

Percent solids 
in the feed

B: 
Flocculant type 

A: Consumption 
rate of the 
flocculant

Run No. of 
Experiment 

1.0215A 2520241
0.7427A 26 E20252
0.5339A26 Y20143
0.87410A272034
0.6511A2820175
0.7510A26 E25136
0.59111A26 Y2547
1.7525272588
0.8637282559
0.664925251210
1.2147A 26 Y301811
1.0959A 2730712
0.93110A 28301513
0.97211A 2530614
1.5135A 26 E301615
0.75311A 27351116
1.345A 2835217
2.1957A 25352218
1.0819A 26 E351919
0.89210A 26 Y352020
1.4129A 2840121
1.25310A 25402122
1.04411A 26 E40923
1.8755A 26 Y401024
1.617A 27402325

�P��� O���� #�
- >��h?" .!�� +,� +�$�5 !I
� >�
�E�- 4#
�
�� !�E�%�B  C���� �� ��
" �- L�-
* ����� OD2� $� 4�2"~+�$�5

.!�� +,� 
U�,2) �- �)�� �-�OD2� �~!2�E�%�B  4A25  !%
2� !:�2�

%��
2M* �
� �- K��3&� 
?�BN�~$� >2� 
2- d
2 #
�E�2- ^A2�
 �2* $�
2[ !2�E�%�B  C��2�� 
2'�� �2- !/�� !I
2� #�$�� � �
2� 

�� ����2- �2.!�� ��b- �- !/�� #
�E� �����-�O�B6� �� +,*5 !�� 

Time (s) 
Fig. 4. Settling curve for experiment No. 18 based on the 

experiment design 
B:�=���6�*��+$�?� 0��*�5 �����|}#�'�� #��/* 
-
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Fig. 5. Comparison of the highest settling rates obtained 
for the flocculants investigated 
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Fig. 6. Settling rates versus consumption rates obtained for the flocculants investigated 
B:�C��� !I
� ��$
- �
� � ����� #�" �
M* !�E�%�B  #�
- �B�W* ����A* �$�* #�" 

Fig. 7. Flocculant A25 with a solid content of 5% and its various consumption rates 
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Fig. 8. Apparent density according to 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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T!�U=��
� 
���- 
�c�� !�E�%�B  C�� � #��$� ,*�),&$� �- !/�� !�E�%�B  �
M* 

+,� @�W��� #$��%�  U,* #�
- {���$�� 1����5 �� +��3��� �- 
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 
p-valueF-ValueMean SquareDegree of FreedomSum of SquaresSource

Significant0.02873.890.24163.79Model 
0.0068.290.5142.02A: Consumption rate of the 

flocculant
0.19371.960.1240.48B: Flocculant type

0.0459 3.98 0.2440.97C: Percent solids in the feed

0.33611.340.08140.33Degrees of freedom of 
denominator

0.06180.49Residual

244.28 Total 
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