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The current practice of assessing the efficiencydoovery of magnetite by
Davis tube tester at a magnetic induction is venpadrtant. 2nd factorial
design is used for the parametric study of the retigrseparation because
the classical approach is a tedious method. Faatodesign is the most
efficient way to explore the combinations of valéab because it uses every
observation and calls only for as many observatiass necessary. The
results of the factorial experiments were usedlémiify the variables having
a significant effect on magnetite recovery. Themudgjective of this work is
to upgrade the iron ore using the Davis tube magnttster. It is also
intended to study the most important operating paeters affecting the
separation process. Among these are the feed gizg, (current intensity
(Amp.), tube oscillation (rpm), tube inclinatiorefgtee) and wash water rate
(Liter min-1). Consequently, the best fit relatiman be expressed
mathematically as:

Y =58.99 + 7.25X + 4.561 - 1.490 - 2.19W - 1.84S

KEY WORDS: Davis tube magnetic tester, 2nd factorial desigon lore
concentration and MINTAB14

1- INTRODUCTION

Davis tube is a laboratory instrument designedefmagate small samples of magnetic
ores into strongly magnetic and weakly magnetictfoms. It has become standard
laboratory equipment used for the assessment ofeparability of magnetic ores by
low-intensity magnetic separators 2], Schulz [1] suggested that a magnetic induction
of 0.4 Tesla or greater between the magnet polesldtbe used. On the other hand,
Steiner and Boehm [3] claim that current pract&ticonduct the Davis tube tests at a
magnetic induction equals to that on the surfad@etirum of the magnetic separator.
It has been known for a long time that, the nonime#ig iron ores can be

converted to magnetic ones by reduction roastiractoeve concentration by magnetic
separation. By controlled reduction roasting in ¢hse of hematite and goethite or by
controlled oxidizing roasting in the case of sitigrithe iron minerals could be
converted into synthetic magnetite. Artificial matjte has as high magnetic
permeability as natural magnetite, but it is morable. Consequently, higher
liberation is to be expected and separation istmbured [4].
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There has been substantial work on the upgradinglddaharia iron ore
(Egypt). The reduction roasting followed by magoeteparation, for this ore, has
shown recovery with high-grade concentrate [5 (3].the other hand, no much effort
has been spent to concentrate the Egyptian eat#sent iron ores which include Wadi
Kareim locality Bediwi [9] reported some resultsaibed by magnetic separation for
several samples ranging in grade between 37 andebfent Fe. He obtained iron
concentrates of grade between 49 and 56 percenitkreecovery ranging between 66
and 73 percent. They were based mainly on gragpgaation / or magnetic separation.
The obtained concentrates were of grade 55 ana&&kmt Fe and iron recovery of 44
and 46 percent respectively and the tailings ha@r8D 24 percent respectively. The
recovery seemed to be relatively low and the gdliassay is high. Nigm [4] have tried
to concentrate this ore using magnetic separaflotgtion and combined magnetic
separation - flotation techniques and obtained rBceotrate of 52 - 58 % Fe at a
recovery of 60 - 65 %, 50.5% Fe at a recovery @&f%hd 54% Fe at a recovery of
92% respectively.

Two flow sheets were proposed to concentrate Wadlei iron ore by Rizk
et al [10]. The first included magnetic separatioliowed by magnetic roasting of the
tailings, while the second included magnetic roastf the main ore. A concentrate of
46.47% Fe with 92.31% Fe recovery is obtained ftoenfirst flow sheet. On the other
hand a concentrate of 48.86% Fe with 91.51% Fevesgois achieved from the
second.

Recently, Farghaly [11] succeeded to obtain twonnmioducts from El-
Bahariya iron ore. He obtained an iron concentcdit66.33% Fe with a recovery of
81.49% from an iron assay 0f23.5% Fe. He also,aedithe BaO from 34% to 1.49%,
which is less than the allowable for the blast isen On the other hand, the barite
mineral was concentrated in the tails from 34% %78% BaO at a recovery of
90.22% to represent a second valuable product.

2. EXPERIMENTAL METHODOLOGY

The classical approach to experimentation is tdystuine variable at a time: varying its
level over a certain range, while holding all thkev variables constant, and observing
the effect on the response variable. From thesesreséions the quantitative
relationship and its form can be determined. Haesigblished such a relationship, the
effect of the other variables can be examined énsdime manner. It is also incapable
of detecting interactions: variables acting togethay have a greater or smaller effect
than individual variables acting alone. If one wotparameters affect the process, it is
most easy to investigate their effect, but whenpiteeess is affected by many factors,
it is important to follow an efficient experimentdésign to decrease the number of
experiments [12].

Factorial design is the most efficient way to exeldhe combinations of
variables, because it uses every observation disdordy for as many observations as
necessary.

This method makes it possible to achieve in a dimad an optimal interval of
parameter values and hence it is of much use iim@gattion, but it requires a good
knowledge of the technology of the process to cadls correct level values.
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The essence of the factorial analysis consistedrperformance of experiment
belonging to one series, changing simultaneouslthaltested factors. Each factor is
given two values, called levels and then so mameements are carried out that in
each subsequent experiment other combinations velsleof all the factors would
occur.

There are several reasons why factorial experimardgstaken at only two
levels [13].

Primarily, the number of experimental conditionsanfactorial experiment
increases multiplicatively with the number of levef each factor thus, if many factors
are to be investigated simultaneously, it may benemically impossible to include
more than two levels of each factor.

Another important reason for treating® 2actorial experiments is that there
exist computational short - cuts which apply testbase. Such experiments do have
some drawbacks, since each factor is measuredabrilyo levels, it is impossible to
judge whether the effects produced by variations ifactor are linear or perhaps,
parabolic or exponential. For this reason factogigberiments are often used, which
are followed up by experiments involving fewer tast(ordinarily), those found to be
"significant" individually or jointly in the screémg experiment taken at more than two
levels.

3. EXPERIMENTAL WORK

3.1. Material preparation

A sample of iron ore of 3.3 gm/éndensity was used in this investigation. The
chemical analysis of the head sample is given bieTa.

The whole well mixed head sample was crushed, &ed ground in a
porcelain mill to pass from 315um. The comminutadhgle was divided into two
parts. While the first part was kept as it is, $eeond part was further ground to pass
from 100 pum.

Table (1) Chemical analysis of the head sample

Elemen

¢ Fe O Si Ca | Mn P | zZn | Al | Cu| Ti K

40.7| 358 | 115 76| 19| 06| 05) 0.3 0.2} 0.1| 0.1

% 1 90 8] s |lsl3l7lole]|l7]|9ls

3.2. Equipment

The Davis magnetic tube tester shown in Figurec¢bsists of an extremely powerful
electromagnet which can generate a magnetic frgkehsity of up to 4,000 gauss, a
glass separation tube and a motor driven agitatieahanism. The tube is positioned
between the poles of the magnet at an angle obajmpately 45 degrees (the angle can
be adjusted).

In the Davis magnetic tube concentrator, magnettraaion holds
magnetically susceptible particles in a magnettdfi Forces due to gravity, inertial,
fluid solid friction tend to remove the less sugdap particles from the field.
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A dryer was used to dry both the concentrate aifidga of each experiment at
105°C for 24 hour and the dried concentrate and talingre accurately weighed.

Figure (1) the Davis magnetic tube concentrator

3.3 Experimental procedures

The experimental runs were planned using factaigsign method of two levels for

five factors [13]. Thirty two experiments have bewmried out to execute the factorial
method with the concerned five parameters. It gshbel noted that values of the upper
and lower levels of the studied parameters in Tabdge chosen with the help of the
previous studies [11-16]. The conditions of thegeeeiments are given in Table 2.

Table (2) values of the limits of the studied paraeters

Limits
Parameter Symbol Units
Lower Upper
Feed Size X -100 315 um
Current Intensity [ 0.6 1.8 Amp.
Tube Osculation 0 40 70 r.p.m
Wash Water Raté w 0.5 1.0 Liter rilin
Tube Inclination S 20 35 Degree

Values of the studied operating parameters at ffffereht experimental
conditions as well as their standard order areatiegiin table 3.
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Table (3) conditions and standard order of the exeted experiments

Exp. Studied factors Values of the studied factors
No. | X|] 1 |O |W]|S X I O | W | S | Standard order

1 - - - - - -100 0.6 40 0.5 20 |

2 + - - - - -315 0.6 40 0.5 20 X

3 - + - - - -100 1.8 40 0.5 20 I

4 + | + - - - -315 1.8 40| 05 20 XI

5 - - + - - -100| 0.6 70| 0% 20 ®)

6 + - + - - -315 0.6 70 05 20 XO
7 -+ + ] -] -] -100] 18] 70| 05 20 Ie)

8 + + + - - -315 1.8 70 0.5 20 XIO
9 - - -1+ -] -100] 06| 40| 1] 2 W
10 |+ - -] +] -] -315] 06 40| 1] 20 XW
11 | -+ -] +] -] -100] 1.8] 40| 1] 20 IW
12 + + - + - -315 1.8 40 1 20 XIW
13 | - -] +[ +] -] -100] 06| 70| 1] 20 ow
14 + - + + - | -315| 0.6 70 1 20 XOW
15 - + + + - -100 1.8 70 1 20 IOW
16 + + + + - -315 1.8 70 1 20 XIOW
17 | -] - -1 -1 +7] -100] 06| 40| 05 35 S
18 [ +| -] -] -] +] 315 06 40| 05 35 XS
19 [ -]+ -] -] +] 200/ 18] 40| 05 35 IS
20 [+ + | -] -] +#] -315] 18] 40| 05 35 XIS
21 - - + - + -100 0.6 70 0b 3b 0S
22 + - + - + -315 0.6 70 0b 3b XOS
23 - + + - + | -100 1.8 70 0b 3p I0S
24 + | + + - +| -315| 1.8 700 05 3b XIO0S
25 - - - + + -100 0.6 40 1 35 WS
26 + - - + + -315 0.6 40 1 35 XWS
27 - + - + + -100 1.8 40 1 35 IWS
28 + | + - + +| -315| 1.8 40 1 35 XIWS
29 - - + + + -100 0.6 70 1 35 OWS
30 + - + + + -315 0.6 70 1 3% XOWS
31 - + + + + -100 1.8 70 1 3% IOWS
32 +| + | +| +| +| -315/ 1.8 70 1] 35 XIOWS

Samples of the well — mixed head sample weighingg28ms each were
dropped into the water filled tube, while the magnenit was switched on. The
operating conditions for each experiment were ae§lsccording to the"2factorial
method. From preliminary experiments, it was fotimat five minutes were enough to
give clean operation. After the five minutes thbetuwas stopped and agitated, and
constant water current was allowed to flow co +enitty in order to wash the samples.
The magnetic concentrate and tailings were filtede@d, and weighed.
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4. RESULTS AND DISCUSSION

A set of incremental experiments was done afterdkelts of the factorial experiments

were available. In these experiments, one variabie changed over a range of values,
or in some experiments this was done while a sewaridble was set at either upper or
lower value. In such experiments, the interactietwieen the two variables was also

examined. The results of all trials in both facb&nd incremental experiments are

tabulated elsewhere [17]. The effects of each & five independent variables

considered (feed size, current intensity, tubellasicin, tube inclination and wash

water rate) on (wt. % recovery) of the concentragze calculated according to the
method given by Davies [18], and the significareesls were estimated by the method
of Yates [19].

The results consists of two parts, the first paralsl with the effect of the
studied factors on the weight recovery of magneticcentrate as the performance for
the magnetic separation process as well as cotisfjua regression model which
correlates the performance with the studied parameby using Yates reduced
model. The second part concerns with the optimulnegaof the studied parameters
which give a maximum weight recovery of the concatet

4.1 Effect of the studied parameters on the separat  ion performance

The weight recovery of the concentrate is used ameasure for the magnetic
separation process. The results of the carriederpéeriments according to factorial
method are given in table 4.

4.2 Results statistical evaluation by (Yates's redu ced factorial
method)

In 2" factorial experimental conditions, since their n@emban be fairly large, it will
be convenient to represent the experimental camditby means of special notation
and listed them in a so — called standard ordgivas in Table 3.

The Calculations of Yates's reduced method [19-28h be simplified
considerably by using a short — cut as given inld &h). The upper half of this table is
obtained by adding successive pairs of the tredtnaed the lower half is obtained by
subtracting them, nothing that the first numbereach pair is subtracted from the
second one. Column (2) is obtained by performirgidentical operation on the entries
of column (1), and column (3), (4) and (5) are of#d in the same manner from the
entries in columns (2), (3) and (4). The generdlimas (5) give the total effect in
standard order.

The results of calculations contained in columnd@ioted:
* Inline No. 1, the sum of the results of all expernts.
* Inlines numbers 2,3,5,9 and 17 the main effects
* Inthe remaining lines (interaction effects).

Column (6) contains the sum of squared deviatimispensable for checking
the significance of the respective factors caleddty means of the Eq. 1:

mz? =Z% /' m Eq. 1
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Table (4) Results of Davis tube magnetic concentiian
Weight of Wel_ght of To_tal Weight % | Weight %
Exp. No. | concentrate | tailing weight g
concentrate| tailing
(gm) (gm) (gm)

1 9.73 10.27 20 48.65 51.35
2 14.57 5.43 20 72.85 27.15
3 10.66 9.34 20 53.30 46.70
4 14.71 5.29 20 73.55 26.45
5 11.39 8.71 20 56.95 43.05
6 14.73 5.27 20 73.65 26.35
7 11.89 8.11 20 59.45 40.55
8 14.43 5.57 20 72.15 27.85
9 8.98 11.02 20 44.90 55.10
10 13.46 6.54 20 67.30 32.70
11 11.38 8.62 20 56.90 43.10
12 14.67 5.63 20 73.35 26.65
13 8.04 11.96 20 40.20 59.80
14 12.14 7.68 20 60.70 39.30
15 10.68 9.32 20 53.40 46.60
16 12.19 6.81 20 65.95 34.05
17 8.60 11.40 20 43.00 57.00
18 14.45 5.55 20 72.25 27.75
19 11.85 8.15 20 59.25 40.75
20 14.46 5.54 20 72.30 27.70
21 11.00 9.00 20 55.00 45.00
22 6.68 13.32 20 33.40 66.60
23 12.10 7.90 20 60.50 39.50
24 1451 5.49 20 72.55 27.45
25 8.35 11.65 20 41.75 58.25
26 12.77 7.23 20 63.85 36.15
27 19.98 9.02 20 54.90 45.10
28 13.89 6.11 20 69.45 30.55
29 7.97 12.03 20 39.85 60.15
30 11.32 8.68 20 56.60 43.40
31 11.95 8.05 20 59.75 40.25
32 12.00 8.00 20 60.00 40.00




1224 Gamal S. Abdel Haffez
Table (5): calculation of the main effects for weilgt recovery of the
concentrate according to Yates's method
Exp. | Recovery| (X) (1) (0) (W) (S) Z%/m
No. % 1 2 3 4 5 6
1 48.65 121.5 248.3"5 510.556 973.25 188755 111338.9
2 72.85 126.85 262.2 462.7 914.3 232.05 168273
3 53.30 130.6 242 .45 468.25 145.75 145.95 665.67
4 73.55 131.6 220.25 446.05 86.3 -28.35 25.12
5 56.95 112.2 246.8 73.85 42.8b -47.55 70.66
6 73.65 130.35] 221.4% 71.9 103.0 -92.45 267.09
7 59.45 100.9 229.95 32.75 -21.85 29.03 26.37
8 72.15 119.35 216.1 53.55 -6.5 38.95 47.40
9 44,90 115.25 44.45 6.35 -8.35 -70.05 153.34
10 67.30 131.55 29.4 36.5 -39.2 18.85 11.10
11 56.90 88.4 38.85 60.95 -20.85 11.44 4.03
12 73.35 133.05 33.05 42.1% -71.6 -47.35 70.06
13 40.20 105.6 42.3 -7.95 -3.9% -24.95 18.83
14 60.70 124.35 -9.55 -13.9 33 41.3b 53.48
15 53.40 96.35 36.65 17.4% -2.05 -18.95 11.2
16 65.95 119.75 16.9 -23.95 41 -60,85 114.95
17 43.00 24.2 5.35 13.85 -47.85 -58.95 108.6
18 72.25 20.25 1.00 -22.2 -22.2 -59.45 110.45
19 59.25 16.7 18.05 -25.35 -1.9% 60.34 113.44
20 72.30 12.7 18.45 -13.85 20.8 15.35 7.36
21 55.00 22.4 16.3 -15.0% 30.15 -30.85 29.74
22 33.40 16.45 44.65 -5.8 -18.8 -50.75 80.49
23 60.50 20.5 18.75 -51.85 -5.95 36.95 42.6[7
24 72.55 12.55 23.4 -19.75 -41.4 43.05 57.9p
25 41.75 29.25 -3.95 -4.35 -36.05 25.65 20.56
26 63.85 13.05 -4 0.4 11.5 22.7% 16.17
27 54.90 -21.6 -5.95 28.35 9.25 -48.95 74.88
28 69.45 12.05 -7.95 4.65 32.1 -35.45 39.2)
29 39.85 22.1 -16.2 -0.05 4.75 47.56 70.66
30 56.60 14.55 33.65 -2 -23.71 22.8b 16.32
31 59.75 16.65 -7.55 49.85 -1.9% -28.45 25.20
32 60.00 0.25 -16.4 -8.85 -58.7 -65.7 100.64
Where:
m the number of all experiments.

z

factors or interactions.

The model for system analysis is a five - variaajaation having the form in Eq. 2:
Y=at+taX+tal+aagO+aW+aS

Eq. 2
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Where:

Y is weight percent recovery of the concentrate
& &, &, &, &, and g are coefficients.

8= 1887.55/32 = 58.99

a =232.05/32=7.25

& = 145.95/32 = 4.56

a=-47.55/32=-1.49

a,=-70.05/32 =-2.19

a =-58.95/32=-1.84

Consequently, the best fit relationship can be esged mathematically as Eq. 3:
Y =58.99 + 7.25X + 4.56 |- 1.490 - 2.19W - 1.84S Eqg. 3

From the above regression model (Equation 3) tdiesi parameters affecting
the performance of the separation process carréeged as follows:

X Particle size of the feed, um.

I Current intensity, Amp.

W Wash water rate, Liter min

S Slope (inclination of the tube), degree,
@) Tube oscillation, rpm.

From the above mentioned arrangement the followingmaries can be drawn:

* The particle size of the feed displays a strongtipesvalue which means that
performance of the magnetic separation procesgases with increasing the
particle size of the feed this behavior may be tuie accumulation of large
size particles which leads to the collection of tegnetic field lines.

» Similarly high positive effect characterizes thereuat intensity, which makes
it clear that the current performance increasel inttreasing the lines of force
as the current intensity increases.

 Wash water rate displays a strong negative effacthe performance. This
trend may be interpreted by escaping of magnetiemads with the tailing due
to the erasing force of the wash water.

* The slope (inclination) of Davis tube displays akmegative effect. This
means that the performance of the magnetic separptbcess decreases with
increasing the tube slope. This behavior may be tduthe increase of the
gravity component as the slope increases whichrexghtne traveling of some
magnetic particles to the tailing's direction.

» Tube oscillation displays the least negative eféerhpared to the effect of the
other factors. This behavior can be interpretethasoscillation rate increases
the chance for cleaning the concentrate increagegetiing red of most of
tailings in the sample. Another interpretation @sragulation of magnetic lines
of force which gives a chance for some magnetitighes to escape from the
magnetic field with tailings.

4.3 Confidence level of the predicted regression mo  del

In order to show the degree of significance of thecussed effects using Yates's
reduced factorial method, reported Table 3, thiedohg calculations are performed.
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The sum of the residual squares) &n be obtained by summing up the sum
of squares in column 6 Table 5, except those fpegments 1, 2,3,5,9 and 17.

S =25.12 + 267.09 + 26.37 + 47.41 + 11.10 + 4.09:06 + 18.83 + 53.43 + 11.22 +
114.95 + 110.45 + 113.44 + 7.36 + 29.74 + 80.426A+ 57.92 + 20.56 + 16.17 +
74.88+ 39.27 + 70.66 + 16.32 +25.29 + 100.69 5135

The corresponding number of freedom = 27

The mean residual square’s $1455.52/27 = 53.91

The value of the test functior! For checking the zero hypotheses can be calculated
Eqg. 4:

F=Zm/S° Eq. (4)

For X, function FR = 1682.73/53.91 = 31.21

For I, function Fi= 665.67 / 53.91 = 12.35

For O, function F&= 70.66/53.91 = 1.31

For W, function FW = 153.34/53.91 = 2.84

For S, function F$= 108.60/53.91 = 2.01

The" F " value is determined for 2. degrees of freedom and ong)
degree of freedom for the larger mean square bynsnehSnedeas table [13] of the
distribution of " F " is:

For 1 % of risk of error F 0.01 = 7.68

For 5 % of risk of error F 0.05 = 4.21

For 10 % of risk of error F 0.10 = 2.90

Comparing the values of the calculated test funstib with those obtained
from the tables, where the second is less thafirdidor the rearrange level 1 % with
respect to feed particle size and the field intgnss well as for the level 10 % with
respect to the rate of wash water and the tub@atan (slope).

Figure (2) illustrate the relationship between paeters standardized on Davis
tube tester and standardized effects, its clean fligure that, the feed size is the
highest effect, while the tube osculation is thedst effect on magnetic concentration
by Davis tube

Figure 3 showed the statistical processes of ed&yitMINTAB program on
Davis tube tester, it's obvious from figure théiette is a good normal probability plot
of the residual. Also, Standardized residual appnately variant between -1.3 to +
1.3. This means that all the factors affecting ithe@gnetic separation process using
Davis tube are essential to 90 % confidence level.

4.4 Optimization of magnetic separation process.

The previously obtained results can be used to fiearly the optimal values of the

parameters; this is possible in two ways:

1- Changing the levels of the factors in the directimicated in table (signs + and -),
i.e. in order to increase the weight recovery @f thagnetic tube tester, we must
increase the particle size of the feed and theentinntensity and decrease the
wash water rate, the inclination of the tube amddscillation.
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Parameters Studied on Davis Tube Tester
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2- Another method indicating changes of the respeqism@ameters is the "gradient
method". In this method we make use of the fadt the main effects concern the
parameters of the process. The regression coefticare calculated basing on the
quotient of the main effects of the given factoluoan (5) Table (5) rows 2,3,5,9
and 17 and the number of experiments.

The values of the parameters for the suggestedexgeriments are depicted
in table (6). It should be noted that these vahresslightly adjusted according to the
possibility of the used apparatus as well as abiitiaof the laboratory.
Regarding to the results of the new experimentsngirat the optimal condition, it's
found that the weight recovery of the concentratedases vigoursly from experiment
No 33 to experiment No 34, then increases sliglfthpm experiment No. 34 to
experiment No 36. Therefore, the values of theistugarameters at the experiment

No 36 can be considered as the optimum ones.

Table (6) Procedures of the new experiments aimirgt an optimal

condition.

Levels and X | o W S R\/evébv
predictedexp. (um ) (um) (rpm ) (Lit./ min) (degree) ( %)
Fundamental level 207.5 1.2 55 0.75 27.5
Interval of variation 107.5 0.6 15 0.25 7.5
Upper Level (+)  -315 1.8 70 1 35
Lower Level (-) -100 0.6 40 0.50 20

Regression 255 +456  -1.49 2.19 -1.84

Coefficient
Operation Step +779.38+2.74 -22.35 -0.46 -16.43
Reduced operation

step 80 +0.3 2.2 -0.05 -1.6
Experiment No. 33 287.5 1.5 52.8 0.70 25.9
Experiment No. 34 367.5 1.8 50.6 0.65 24.3
Experiment No. 35 4475 2.1 48.4 0.60 22.7
Experiment No. 36 5275 2.4 46.2 0.55 21.10
Experiment No. 37 607.5 2.7 44.0 0.50 19.50
Experiment No. 33 315 1.5 54.0 0.70 26 67.0
Experiment No. 34 400 1.8 48.0 0.65 24 77.5
Experiment No. 35 400 1.8 48.0 0.60 23 78.6
Experiment No. 36 500 1.8 48.0 0.55 21 80.5

Table (7) gives the chemical analyses of both threcentrate and tailings of

experiment No 36.
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Table (7) Chemical analysis of the concentrate andiling.

Element | Fe | O | Si | Ca I\r/ll PlZn | Al |[Cu| Ti | K
Concentra | 485 35.9] 108 , ;] 0.2 06[ 00 0.4] [ 0.0] 0.0
te 8 107 | 6| 8] 1| 2 0| 8
Tailin 282 366| 135| 159| 14| 08| 12|05 11| 01| 0.2
9 1 9 3 1 1 8|l6| 3|81 2]8]2

CONCLUSIONS

A regression model has been achieved to correlsentost important operating
parameters affecting the magnetic separation psoeéh the weight percent recovery
of the concentrate as a performance parameter.nidiel takes the following form:

Y =58.99 + 7.25X + 4.56 1490 - 2.19W - 1.84S

From the above mentioned model, the studied pamm&an be arranged,
according to the significance of their relativeeetfon the process as follows:
- The particle size of the feed has a strong posigffect while, current
intensity, has a moderate positive effect (botthefn direct proportionality).
- Both wash water rate and inclination of the tubeeheverse proportionality,
also, oscillation but with least negative effect
There is a good normal probability plot of the desil. Also, standardized
residual approximately variant between -1.3 to +TRBis means that all the factors
affecting the magnetic separation process usingsDawe are essential up to 90 %
confidence level.
It is found that, the optimum values of the studiedameters (experiment No.
36) which gives a concentrate of 48.58 % Fe witkavery of 95.87 % from a head
sample of 40.79 % Fe content. This concentratensasuitable for the production of
iron pellets. Decision should be given about th&ability of produced concentrate as a
suspension solid for heavy media preparation.
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