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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
3 QsﬁijL‘déwst\jw@‘oMnJﬂ
o 03551 0 UK 5 eV 8508 6150 31 Son b i
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Fig. 5. Comparison of the highest settling rates obtained
for the flocculants investigated

3550 SV S5l (sl (i S s o VL a0 IS
aallls

4 g a0y 48l ol 33 DXT 158l 3 Shealizal b 5,LT

(V57 s ss)
L o sme 5 SIS 5 me 0l Y 57 Gl JSE S s
B IS gl e e ol | i s L
\“OJMGJLOW\”:LJSQS;@LNAZS SV Sl
U et VY spus 2t Ce e Ll o5 5 0 S

oy ullesls g ol alaa

Height (cm)

Jalows S oal ey el iy 4y o 55V

40
y=-2.198x+35.11
30
20 MOl
10
e
~£]
0 T Ll T Ll T T T
0 50 100 150 200 250 300 350
Time (s)
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experiment design

SN sl 2 VA oL UL_LU'T EIRAT PN s

s b s bl

197 JLu 0 aylosis PN aygs



dx.doi.org/10.22093/wwj.2017.45363

ey £ST b T iy o1

22 —
212917 —
205833 —|

1.9875 —
1.91667 —
1.84583 —

1.776 —
170417 —
1.63333 —

1.66256 —
143167 —
142083 —

1.36 —

& 127917 —
1.20833 —
11376 —

Design-Expert® Softwai

Correlation: 0.675
Color points by level of

B:type1
m A25 1.06667 — -
0.995833 —
0.926 —
0.854167 —
0.783333 —
07126 —
0.641667 —
0.570833 —
05 —

m A26E
m AZEY
m A2T7

2m

I I ]
30 35 40

Acdosage

Fig. 6. Settling rates versus consumption rates obtained for the flocculants investigated

One Factor

22—

1775 —

E 138

Design-Expen® Software 0825 |

Ri

« Design Painls

05 —
X1 =A dosage

Actual Factors 0 F
B: lypel =A25

C:Salid® =5

D:F=1

A: dosage

Fig. 7. Flocculant A25 with a solid content of 5% and its various consumption rates
Cilzsie O uae 6“(’;)53./-0 sel>as s LA25 oY ,S5L-Y K

a3 VL VS5 el 5o p ST O e (lss 4 o
el S1y55 s wals

A25 Y S5 O e o LSn 235 F 5 00 YL s
BIAPFS TR (G PP D FLPLIEVER L
23S gt SN S
Sl dols ) a8 55500 Jolo Sl e 0 2 4]
0Ol 5 sd Y S dols 56 g pll Sy 50
oIl e Sl 556 53 5 S slhes) S8 e
S5 g sbyl s b 51wl il il S

197 JLu 0 aglois PA aggn

HE%\S\)\‘“ Jsdes 53 sical Cawsts AT FUN L L
PROCSHARVE USRI EYVAROED PLP1 I Y - RPN EL
s o AV Ll o5 ST Y0 O e sl 5
e 2 e SO OB e e sl 61V S5 iz b5
P SN DU I DYRCIN I IERCIU I I FESEN JRN R
Y Sy aals aco s X a5 2556 Silesl ok b
Gk ¥ s Gollas sl ao 130 4 S5 5 ST ud i w0
ol e e S¥ e Gan 2 S el (b
S omly isas S hols aaly wo s Vo b Y Sl

ulsligulaba  OF



dx.doi.org/10.22093/wwj.2017.45363

ey £ST b T iy AU

1.2

0.8

0.2 +

Apparent density (gr/ml)
<
N

1234567 8 91011121314151617 1819 202122232425
No. of Experiment

Fig. 8. Apparent density according to the experiment design
s b bt bl S slae g b JEs -A JSS

sl s 5l S srio slos 8 s o5 bl L(a- IS5) csls
Olan 0l35 s g v baaid lea T 03,8 15T 25 5504
03330 Smssts (6 Ll 5 e Olssa A GaalaT Ll
03 303 Ol 5 S e o YL

s alllas 5 50 Gl IS S el el 5l G ! a2l
555 A26 Yazd slacsV S5 5 rLLSJ_.a. Wl oo ol Jl>
sl A25 oY S oy S OLsal | olgiol A26
ld 53 5 2 e STO G s ¢ 5L pledol ey S 08,5

s anuils (A JSC) conl xS el LS saes ol
S Ol sl e Se s Lawnsd o 3lasl Lo JuSCis
Sty 2l 58 gn oozl SV Sl ) g2t 2 508 Sl
M‘Jj&l_gc_c\."db)‘bbH}bMW&LﬂbMOJJJ
Sl 5 bl o el anils s as 40353 g0 23
b A S s &S shilen s ph ad 85 s b S
5 0 e o 5 YL s VA les bl 8
L goall IS olia o 2S5 (S g 3o o) Codlis

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 this study
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