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Thesis Title : Recycling of Epoxy Resin in Print Circuit Board
Major Field : Materials Science
King Mongkut’s University of Technology North Bangkok
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Abstract

Composition of printed circuit board (PCB) type FR-4 consist of Diglycidylether of
Bisphenol A type epoxy resin and glass fiber. In this research, we study and develop the methods
for produced recycling of epoxy resin in print circuit board using hot solvents . It was found that,

the maximum of recycling epoxy resin yield is pressure tank method with pressure 15 bar,

temperature 80 C, reaction time 6 h and ethyl acetate solvent. The color of recycled resin is
orange-yellow and has high viscosity. IR spectrum of recycled resin indicated similar to pure
epoxy resin. The fracture surface of recycled resin/pure epoxy resin is more homogeneous.
Compared to print circuit board/pure epoxy resin. The mechanical properties (e.g. hardness,
impact strength tensile strength and flexural strength) of recycled resin/pure epoxy resin were
higher than that print circuit board powder/pure epoxy resin. Glass transition temperature (Tg) of
recycled resin/pure epoxy resin decreased with increase of the content of recycled resin.

(Total 133 pages)

Keywords : Recycling, Epoxy Resin, Print Circuit Board
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ASTM American Society for Testing and Materials
CEM-2 Composite Epoxy Materials type 2
CEM-3 Composite Epoxy Materials type 3
CEM-4 Composite Epoxy Materials type 4
DICY Dicyandiamide

DSC Differential Scanning Calorimetry
E-Glass Fiber Electrical Grade Glass Fiber

FR-3 Flame Retardant type 3

FR-4 Flame Retardant type 4

FTIR Fourier Transform Spectrometer
IC Intregated Circuit

IR Infrared Spectroscopy

kJ Kilojoule

kv Kilovolt

MPa Megapascal

n Number of cycle

N Newton

OM Optical Microscope

PCB Print Circuit Board

PTH Plat Through Hole

R Reference Pan

S Sample Pan

SEM Scanning Electron Microscope
TEM Transmission Electron Microscope
T, Glass Transition Temperature
TGA Thermal Gravimetric Analysis

T, Melting Temperature



