
 
Figure 3 Percentage of removal (positive) and increasing (negative) of all the elements analysed in the samples 

(Cd, Mo and Pb were always below detection limit)after 24 hours of contact time. 
 

Conclusions  

According to the results, the quality of the water improved with carbonatite from both dump and 
tailing material. The improvement can be observed within two hours, but they keep improving over 
time and reached the highest quality at 24 hours. The lowest percentages of removal were obtained in 
experiments with ratio 1:40 (in both cases dump and tailing). The experiment with ratio 2:40 got a 
higher removal and the experiments with ratios 3:40 and 4:40 gave the best results. Therefore the ratio 
3:40 would be the recommended ratio since it was the most efficient. By comparing the experiments 
D1 with T1 and D3 with T3, it can be concluded that the tailing produced better removal rates than the 
dump material, especially for sulphate.  

For all these reasons, a treatment of FI water with carbonatite from the tailing with a ratio w/v of 3:40 
would be recommended and further research will be performed to optimize a possible water treatment 
system with this material as main reagent in a 3:40 ratio. This water treatment would improve the 
characteristics of the water from the FI. At the same time it will reduce the volume of tailing from the 
mine.Therefore, the environmental impact on Palabora Industrial Complex and thus Kruger National 
Park would be reduced considerably. 

Acknowledgements 

This work has been financed by Department of Science and Technology (DST) South Africa through projects 
AMDREY inside of ERAMIN program of the European Research Area (ERA). 

References  

Department of Environmental Affairs (2009) Environmental Management Framework for the Olifants and 
Letaba Rivers Catchment Areas (OLEMF). Volume 1: Environmental Management Framework Report, 
DEA, vol. 1, pp. 1–101. 

Wu FY, Yang YH, Li QL, Mitchell RH, Dawson JB, Brandl G and Yuhara M (2011) In situ determination of U–
Pb ages and Sr–Nd–Hf isotopic constraints on the petrogenesis of the Phalaborwa carbonatite Complex, 
South Africa. In: Lithos, vol. 127, pp. 309–322. 

Roux EH, De Jager DH, Du Ploov JH, Nicotra A, Van Der Llnde GJ And De Waal P (1989) Phosphate in South 
Africa. In: J.s. Afr. Ins. Min. Metall., vol. 89, no. 5, pp. 129–139. 

Giebel RJ, Gauert C and Costin G (2016) Rare earth minerals in the lower part of the Palabora Carbonatite 
Complex, South Africa. 
https://www.researchgate.net/publication/290438800_Rare_earth_minerals_in_the_lower_part_of_the_Pala
bora_Carbonatite_Complex_South_Africa. 2016-01-15 T 08:12:04 UTC., DOI: 10.13140/ RG.2.1.3957. 
3523 

Department of Water Affairs, South Africa (2014) Determination of Resource Quality Objectives in the Olifants 
Water Management Area (WMA4) – WP10536. Draft Resource Quality Objectives Report (version 1): 
Stakeholder Engagement Process. DWA, 1–89. 

 

-26

19
30

47
59

31

7 2022
44

22

51

1924

6269

-36

22

-100

-50

0

50

100

Ca Mg Na K Al As B Ba Co Cr Cu Fe Mn Ni S Si Sr Zn

T1

21
33

61

99

28

-4

100

22

100

25

98

15 23

65

91

-4

27

-100

-60

-20

20

60

100

Ca Mg Na K Al As B Ba Co Cr Cu Fe Mn Ni S Si Sr Zn

T3

Proceedings IMWA 2016, Freiberg/Germany  |  Drebenstedt, Carsten, Paul, Michael (eds.)  |  Mining Meets Water – Conflicts and Solutions

936




