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An analysis of how static electricity can attract and collect
fine gold particles. Learn the principles of electrostatic
attraction, its effectiveness for gold recovery, and the types
of devices that can be used to collect gold with static
charge.
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Using Static Electricity to Harvest Fine Gold Particles

Recovering fine gold particles is one of the oldest challenges in mineral processing. Conventional methods such as sluice boxes, shaking tables, and flotation cells are effective for coarse or
moderately fine particles, but they often lose the finest material to tailings. Static electricity, also known as electrostatics, offers an alternative mechanism to separate fine particles based on their
surface charge and conductivity. This article explores how static forces can be harnessed to collect fine gold, the principles behind electrostatic attraction, and the type of device best suited for this
task.

How Static Electricity Interacts with Fine Gold

Gold itself is a highly conductive metal. When exposed to a charged surface or field, gold particles do not retain a static charge in the same way that non-conductors do. Instead, they can be
influenced by induction: a static electric field can polarize a conductive particle, creating localized attraction to the charged surface.

Meanwhile, lighter gangue materials such as quartz, mica, or silicates are insulators. These materials can either repel or adhere differently under static conditions. This contrast in behavior forms the
basis of electrostatic separation, where conductive minerals (like gold) behave differently than non-conductive particles.

Effectiveness of Static Harvesting

Particle size sensitivity: Electrostatic collection works best for very fine particles where mechanical separation is less effective.

Dry environment requirement: For static forces to dominate, material must be dry. Moisture reduces charge buildup and makes fine particles stick together, lowering separation efficiency.
Selective attraction: Gold, being conductive, is not attracted by static charge in the same way as insulating dust. Instead, its movement is governed by induction and grounding effects in electrostatic
separators. This means static electricity can assist in concentrating gold, but it is more indirect than with insulating particles.

Devices for Collecting Gold with Static Electricity

Electrostatic separation is already used in the mining and recycling industries. The following device types are suitable for fine gold recovery:

1. Electrostatic Plate Separator

Consists of a charged plate or drum and a grounded collector.

Conductive particles (gold) lose their charge quickly and fall differently from non-conductors.

Effective for dry, finely ground ore.

2. Corona Discharge Separator

Uses a high voltage discharge to ionize air near a surface.

Gold particles are polarized and behave differently from lighter gangue.

Allows continuous feed and separation on a conveyor belt or drum.

3. Triboelectric Separator

Relies on friction charging between particles.
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Electrostatic Devices for Fine Gold Recovery
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