Waste Treatment and Safety Management “Gold Mining Industry”
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Problem statement

Wastewater treatment and the extraction of
heavy metals (As, Fe, Cu) from the mine
tailings and the integration of safety for the

mining operation.

Specifications & constrains

Specifications:

e Production rate of RO is ¢ Total dissolved solids

74.2 m3/day
e \/olume of Tanks used
for treatment are 2250
m3, 471m3, and 512m?3
e pH level (7-8)

Prototype

Constraints:

e Impurities
e Treatment time (40-
45 minutes)
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Testing & Validation

Capital cost 12900 S Cu=32.63mg/L As=0.82 mg/L
As=27.39 mg/L Other=12.95 mg/L
Other = 431.67 R=60.75 m3
Cost of 0.0702 mg/L Fe= 96.25 mg/L
electricity  $/kWh Cu=71.31 mg/L
As=59.86 mg/L
Cost of 346.016 Other 943.43 mg/L
pumping S/day
Equipment No. of subsystems R(t)* at 50 hrs. PM** at 80% R(t)
(hrs.)
Hydraulic shovel 10 1.0 94
Dump truck 6 0.7 34
Conveyor 7 1.0 20.9
Crusher 5 0.991 30.4

Feed Preparation
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*R(t) = Reliability,
**PM = Preventive
maintenance
Overall reliability at 50
hrs. = 0.6937
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Equations

M.B F=R+D

Osmotic Pressure YC *RT
| Component M.B Fx¢=Rx,+Dx

Volume of Tank nrth
| Recovery efficiency = ‘o~ 4L 100

CL,

| Reliability Rqys (Series) =R1+Ra*Rs........RW

Conclusion

In conclusion, the treatment of stored mine

tailings proved to be successful. Productio

of 74.2 m3/day of

treated water was obtained. Furthermore,
treatment time took approximately 45
minutes. Finally, the overall reliability of the
eqguipment was found to be 0.69.



