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Abstract: The aim of'this study is to optimize the effective parameters for cerussite flotation to concentrate
it with an acceptable assay and recovery values. To do this, the effect of parameters such as: frother dosage,
sodium sulfide dosage, potassium amyl xanthate, Danafloat 507, Danafloat 233, Danafloat 245, sodium
isobutyl xanthate and sodium isopropyl xanthate as collector, collector dosage, grinding time, solid content,
pH , Aeration at conditioning time, increasing conditioning time, desliming, regrinding, scavenger and add
collector step by step were investigated. Then, under optimum conditions, cleaner tests were carried out
in different conditions. The results showed that on rougher stage, on carbonated lead sample with grade
of 6.5, under optimum conditions of pine oil 30 g/ton, 5000 g/ton of sodium sulfide as cerussite sulfidizer
agent, 1000 g/ton of collector 507, d,, 75 micron, pH 9, solid content of 30, was obtain a concentrate with
a grade of 17.0 and recovery of 81.7. However, the grade of Pb in the final tail is about 1.8%. Increasing
the conditioning time for sodium sulfide, collector and pine oil from respectively 10, 4 and 1 minutes to 15,
6 and 2 minutes resulted in a slight increase in grade and a slight reduction in the recovery. Finally, in the
cleaner stage, when fresh water and half of the chemicals used in the rougher stage were used, after 6 stage
of cleaning, was obtain the final concentrate with assay and total recovery respectively 63.8% and 57.5%.

Keywords: Cerussite, Flotation, Laboratory, Optimization.

INTRODUCTION

Cerussite in terms of floatability is categorized at the low solubility salts [1]. Dosage of sodium
sulfide is the most important parameter in flotation [2]. The sulfurization of these minerals increases their
hydrophobicity due to the presence of sulfur ions [3]. If a large amount of sulfidizing factor is required, a
mixture of sodium sulfide and sodium hydrosulfide is usually preferred [4]. Sodium sulfide is hydrolyzed
at the surface of cerussite similar to formula 1 and the decomposed materials are dissolved based on pH.
For example, at pH less than 7, H,S is the dominant species of S, and HS™ at pH 7 to 13.9 and S at pH
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greater than 13.9 [5-7]. Maximum recovery of cerussite occurs in moderate alkaline pH [7-9]. Therefore,
the reaction between HS-and cerussite is significant. The reaction of formula 1 occurs faster in the presence
of chloride ion [6].

PbCOs(surface) + HS™ <> PbS(surface) + HCO™ (1)

As hydrosulfide and xanthate ions are electrochemically active, the investigation of redox potential is
important [2]. Herrea-Urbina examined the effect of sodium sulfur on the pulp and showed that the redox
potential between 100 and 150 mV has created the best conditions [7]. Also, Onal showed that the best
conditions for cerussite flotation were achieved with 4500 g/t sodium sulfur dosage [4].

In this study after the initial studies and identification of the sample, the tests were designed and then
the flotation tests were done. Previous literatures focused on galena and fewer researches have been done
on lead carbonate minerals. On the other hand, in this research a comprehensive review of the effective
parameters on cerussite flotation have been done. Also rougher, scavenger and cleaner Flotation were
carried out.

MATERIALS AND METHOD

The slag samples in Chahgaz lead old mine were used in this study. After homogenization, XRF and XRD
analysis were done. The analysis showed that the grade of lead was 6.77% and cerussite was the dominate
species. To determine degree of freedom, amount of minerals, etc., microscopic studies in polished and thin
sections were carry out. The results showed that the main mineral was cerussite and other minerals were
Goethite, hemimorphite, malachite and smithsonite and main interactions are between quartz with goethite.
Also the main gangue was contained quartz and calcite. The studies showed that 80% of cerussite would be
liberated in dg,= 75 micron.

Flotation tests were performed as described in Table 1. In this research, in addition to the rougher
flotation, various parameters have been investigated in the scavenger, including the number of stages, the
type and dosage of collector, the dosage of sodium sulfide, and regrinding effect. The cleaner stage was
carried out to reach the final concentrate. These tests were carried out in a variety of conditions, including
use of fresh water, reclaim water and dosage of chemical reagents.

RESULTS AND DISCUSSION

As can be seen in Table 1 various parameters were investigated. The most effective parameters in this
study were the dosage of sodium sulfur, type and dosage of collector, pH, particle size and solids content.
So, these parameters would be described in this section.

Sodium Sulfide: If the dosage of this reagent is as much as required, S-2 and Pb+2 ions will form as PbS.
By increasing the dosage of sodium sulfide, the sulfur ions are preferably absorbed onto the collector and
cerussite will be depressed [3]. Also, the high dosage of sodium sulfide leads redox potential to reduction
condition, which depresses the cerussite. On the other hand, low dosage of sodium sulfide cannot be enough
for sulfidize all cerussite surface.

Collector type: Danafloat 507 collectors is a combination of two collectors thus created better results.
Using two types of collectors can improve flotation, so that some of the minerals that do not float well with
the first collector, can be floated with the other.

Collector dosage: Various quantities of 200 to 2500 grams per ton of 507 were used to study the effect
of collector dosage. The results showed that 1000 grams per ton had the best conditions. Low dosage of
collector is not sufficient for cerussite and higher dosages would form micelles, which is not good for
flotation.

Particle size: decreasing in the particle size due to increasing degree of freedom will improve the
flotation, but the excessive reduction of particles results much fine particles. Due to microscopic study in
d,,= 75 microns, about 85% of cerussite is liberated, the best results were obtained in this particle size.

Solid content: By increasing the solid content, which is due to increasing the pulp viscosity, volume
of the froth and weight percent of concentrate would reduced, which finally reduced the recovery. Also,
the concentrate weight percent decrease in high solid contents would be due to the pulp turbulence and
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re-absorption of particles from the bubble surface.

PH: The ion S in the form of HS-sits well on the surface of the cerussite and activates it. In the higher
value of pH, S? and in the lower value of pH, H,S are the dominant species of S. So in the moderate alkaline
of pH, there is the highest amount of HS". Also in this study, with increasing pH, the flotation rate was
increased due to the maximum value of S in the form of HS- and faster absorption on cerussite.

The first stage of the scavenger increased the recovery up to 3.86%. But in the second stage, recovery
improvement was not impressive. Also, increasing in chemicals reagents didn’t increase the recovery. Also
re-grinding raised the recovery up to 6.86%.

Cleaner tests were carried out in different conditions. The best results have been achieved by using
fresh water and adding half of the reagents used in the rougher stage. Also after four steps of cleaner, lead
concentrates will be about 60%.

CONCLUSIONS

In this study, the most important parameters on flotation of cerussite from Chahgaz old mine were tested.
The tests were carried out in rougher, scavenger and cleaner. In the conditions of 30 g/t pine oil, 5000 g/t
sodium sulfide, 1000 g/t of Danafloat 507, d, ;= 75 microns, solid content 30% and pH 9.5, the best results
were obtained according to the final flowsheet (Figure 1). Also, the results showed that de-sliming, aeration
at conditioning time and increasing conditioning time had no positive effect on flotation results. Using a
combined collector containing two different collectors improved the recovery. Also, reducing pH to 9.5 had
positive effect on flotation results. In different dosage of sodium sulfide redox potential was measured and
the best conditions were obtained at the potential of -170 mV.

Regrinding and scavenger flotation increased the recovery to 6.8%. The results of cleaner stage showed
that, there isn’t significant difference between fresh and reclaim water. Finally, it was found that with four
cleaner steps, the lead grade increased to 60%.

Table 1. The most effective parameters on flotation

Parameters Unit The range of test parameters Optimum parameter
pH - 6.0-11.0 9.5
dgo Micron 38-100 75
Solid Content % 20-50 30
Na,S dosage g/t 0-30000 5000
Collector dosage g/t 200-3000 1000
Collector Type - PAX-SIPX-SIBX-233-245-507 507
Frother dosage g/t 0-45 30

Aeration in conditioning

With and without aeration

without aeration

Conditioning time

With and without increase

without increase

De-sliming

With and without desliming

without desliming

Re-grinding

With and without Re-grinding

With Re-grinding

Scavenger - With and without Scavenger With Scavenger
- fresh water or reclaim water fresh water
Cleaner - Number of cleaner steps 4 steps

Using chemical reagents

With chemical reagents
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Figure 1. Final flowsheet of flotation tests
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