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Abstract: In Lines 5 and 6 of Gol Gohar Mineral and Industrial Complex the special surface of
concentrate (Blain) is increased by the high pressure grinding rolls equipment (HPGR). At present, due
to changes in the input feed of the plant, the magnetite concentrate moisture has increased. Increasing the
moisture content of the material will reduce the HPGR operational gap, thereby reducing the feed rate and
the effective pressure on the particles. As a result, Blain Concentrate will not be desirable. After checking
of the process, it was determined that the parameters of vacuum pump pressure, filtration time, solid
particle size and solid pulp percentage were effective on the filtering process. For this purpose, filtration
experiments were carried out at different levels of each of the above parameters. In this research, four
types of surfactants SDS, PEG, CTAB and SLES were used to study their effect on moisture reduction
and filtration process. The results showed that the optimal conditions of the process parameters to achieve
the minimum moisture content is 60 Kpa operating pressure, optimum dewatering time was 120 seconds,
particle size 105 microns, proportional to the separation of Hydrocyclones and 60% solids content of
pulp proportional to transfer equipment. Surfactant experiments showed that by adding 100 g/t anionic
surfactant SDS to the pulp, the filter cake moisture content was reduced by 2%. The SDS increased
filtration efficiency by decreasing the time of forming the filter cake and increasing the filtrate volume,
especially at the time of forming the cake. The use of SDS improves filtration performance by increasing
the ratio of throughput to moisture. At a concentration of 100 g/ton SDS and SLES, the lowest moisture
of filter cake and the highest throughput was achieved. The ratio of throughput to moisture content for
SDS was highest compared to other surfactants. SLES was selected with the same results as SDS at a
concentration of 75 g/t, and because of its cost-effectiveness and availability, it was chosen as the final
filter aid.

Keywords: Horizontal belt filter, Cakefilter, Surfactant, Blain, Filtration.
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INTRODUCTION

At line 5 and 6 of Gol Gohar Magnetite Concentrate Production Plant, the concentrate is dewatered
by belt filter and then inserted into HPGR to increase blain. The high moisture content of the filter cake
causes HPGR to function, reducing blain. In this study, the effect of process parameters on belt filters
was investigated. Anionic (SDS, SLES), cationic (CTAB) and non-ionic (PEG) surfactants were used to
investigate the effect of surfactants application on filter cake moisture. In this study, vacuum filtration
experiments were performed using a top feed method. The obtained results include the optimum values of
process parameters and the type of surfactant and its optimum concentration to reduce the moisture content
of the filter cake.

METHODS

The filtration experiments were performed using the Buchner funnel connected to the vacuum pump
and the scaled cylinder. In this method, solid separation from the liquid occurs by the pressure difference
created by the vacuum pump on both sides of the filter media. The liquid that is separated and passed
through the filter media is called filtrate. The remaining solid at the top of the filter media is called filter
cake. In this method, the vacuum pressure at the values of 30, 40 and 50 KPa, dewatering time at the values
of 60, 90 and 120 seconds, the particle size in two fractions of 75 and 105 micron, and the percentage of
solid pulp at the values of 55, 60 and 65 percent were investigated. The surfactant solution was prepared at
a concentration of 1 g/L. and then added to the pulp at concentrations of 50, 100 and 150 gr/ton.

FINDINGS AND ARGUMENT

The results of the process parameter tests showed that the optimum value for vacuum pressure was
60 kPa according to the pump power. The particle size suitable for the filtration feed was 105 microns
based on the performance of the hydrocyclones. The optimum solid percentage for pulp was 60% due to
the limitations of pulp transfer equipment. To determine effective surfactant, the parameters of filter cake
moisture, filtrate volume at cake formation time, throughput and the ratio of throughput to filter cake
moisture were investigated[1].

Results of surfactants tests presented in the Table 1. Filter cake moisture decreased when all three type
surfactants were used, however anionic surfactants (SDS and SLES) reduced cake moisture more than others
(2%) because of increasing contact angle and decreasing surface tension[2]. The volume of filtrate increased
significantly in the presence of anionic surfactants, with the highest amount occurring at concentrations of
50 and 100 g/t. The throughput increased with the use of cationic and non-ionic surfactants, However, this
index could not be definitively set to detect filtration performance. The purpose of filtration is to achieve
the lowest moisture content and the highest throughput, so the ratio of throughput to moisture content for
each surfactant was investigated. The results showed that this ratio is higher for anionic surfactants than
others. Finally, the effect of anionic surfactants (SDS, SLES) was higher among cationic and nonionic

Table 1. Effect of surfactants on operational parameters of filtration

adlji?trilve SDS | CTAB | PEG | SLES | SDS | CTAB | PEG | SLES | SDS | CTAB | PEG | SLES
Concf;ga“"n 0 50 | 50 | 50 | 50 [100] 100 | 100 | 100 | 150 | 150 | 150 | 150
Cake formation| 5 39 39 37 | 46 | 45 45 38 | 40 | 41 2 36 | 44
time (s)
Filtrate volume
in cake
caxe 285 | 292 | 264 | 255 | 288 | 312 | 257 | 266 | 298 | 310 | 260 | 254 | 284
formation time
(ml)
Moisture (%) | 9.2 81| 93 | 87 7 73] 89 | 87| 72 | 77 9 84 | 7.7
Throughput 962 | 129 | 1.75 | 1089 | 1010 | 969 | 1013 | 1049 | 989 | 1067 | 1040 | 1029 | 968
(Kg/m’h)
Throughput /105 | 155 | 116 | 125 | 129 | 133 | 114 | 121 | 137 | 139 | 116 | 123 | 127
Moisture
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surfactants and decreased filter cake moisture by 2%. SLES surfactant was selected as filter aid due to its
lower cost than SDS surfactant and its optimum concentration was 75 gr / ton.

CONCLUSIONS

In this study, optimization of process parameters of tape filters was performed. The type and concentration
of surfactant suitable for use as filter aid was determined. The results showed that vacuum pressure,
filtration time, particle size, and pulp solid content were effective in reducing the moisture content of
the filter cake. Surfactants increase filtration efficiency and decrease moisture by increasing contact angle
and decreasing surface tension. The results showed that anionic surfactants are suitable for filtration of
magnetite concentrate and have the most effect on reducing the moisture content of filter cake. Therefore,
it was suggested to use SLES surfactant as filter aid in dewatering circuit.
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