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23CHT101-ENGINEERING CHEMISTRY

UNIT I - ELECTROCHEMISTRY
1.9. ELECTROLYTIC CELL AND ELECTROPLATING OF GOLD
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Electrolytic cell - Electrolysis
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Electroplating of Gold
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Oxidation-reduction reaction

Transfer of gold ions Preparation

. Immersion
Electrical current

Electroplating

Post-treatment

Jewelry .
Electronics EIeCtroplatlng o Br——
mmmm APpPlICAtiIONS |
Decorative items GOId o "‘ i 5

Jewelry

Electronics
Gold salt (e.g., gold cyanide)

Decorative items
Metal substrate

Electrolyte solution Advantages

Improved appearance

Environmental Impact . )
Corrosion resistance

Toxic chemicals Increased durability

Waste management
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Introduction to Electroplating

PLATING MATERIAL - METAL PART TO BE PLATED

Empathize

*Need to protect metals from corrosion.

*Improve appearance (shine, finish).

*Reduce cost (e.g., Copper, gold-plated instead of solid gold).
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Principles of Gold Electroplating
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How to make base metals durable, attractive, and
economical?

17.10.25 23CHT101 | ENGINEERING CHEMISTRY | ELECTROPLATING OF GOLD | SANKARANARAYANAN R K 6/14



17.10.25

o Oxide Layer

1. Step One: Pretirtament
Removes oils & dirt, prepares surface.

2. Step Stwe: Activation
Eliminates oxide layer, exposes pure metal

2. Step Shree: Plating

S

(o Ni (Nickel Undercoat) & Au
= == 6 Final Gold Layer

1-2wm Banier & Corrosion Resistance
Conduiicivity & Oxidation Resistance

4. Step Four: Postproressing
Thorough cleaning, drying & final
inspection. Product Complete!

5. Step One: Postproessing
Thorough cleaning, & final inspection.
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Equipment and Setup for Electroplating
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Gold-plating set up
{ |

\' l Negative conection

Patng .
emmE N\ Stainless steel
< . \ postive anode
2 i Battery positive
S 4 _connection

Stainless steel
plating hanger
\_\_? inciuded

6 volt battery pack

Balerien not Ncioced

Prototype

https://www.youtube.com/watch?v=G1Ymu2L3Y M
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Challenges and Limitations

. Thickness Control

2  Adhesion Issues

'3 Environmental Concerns

a
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#Gold Finger PCB
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Future Trends in Gold Electroplating 3%
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Green Chemistry  Nanotechnology Automation
Eco-friendly electrol_yt_es_ Nanotechnology advances Automating plating processes
and processes to minimize  could improve electroplating boosts consistency, efficiency,
enwronrr_\ental impact in control and gold layer and cuts labor costs.
gold plating. | properties. o

o -
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Single-Atom Electroplating M=Pt, Au, Pd
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Gold Particles Vs Color

Quick Wrap-Up: What Did We Learn?
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* What surprised you about gold electroplating?
* Can gold be used in eco-friendly ways?

® 0 o ‘ ° 0 * Do you think gold will still be important in the future?

Junk to Treasure — Teams find 3 items 1n the room they'd
"recycle" gold from

5nm 20 nm 30nm 40 nm 50 nm 60nm 80 nm

Nanorods aspect ratio -
50 nm ' ' ' ' . ' .'
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