
PRODUCTION OF BIORESIN BY PARTIAL REPLACEMENT OF
PHENOL IN PHENOL FORMALDEHYDE FORMULATION WITH

SODA PULPING

AMANI SYAHIDAH BINTI ABDULLAH

Final Year Project Report Submitted in
Partial Fulfilment of the Requirements for the

Degree of Bachelor of Science (Hons.) Furniture Technology
in the Faculty of Applied Sciences

Universiti Teknologi MARA

JANUARY 2020



CANDIDATES DECLARATION

I declare that the work in this thesis was carried out in accordance with the

regulations of Universiti Teknologi MARA. It is original and is the result of

my own work, unless otherwise indicated or acknowledged as reference work.

This thesis has not been submitted to any other academic institution or non­

academic institution for any other degree or qualification.

In the event my thesis is found to violate the conditions mentioned above, I

voluntarily waive the right of conferment of my degree and agree to be

subjected to the disciplinary rules and regulation of Universiti Teknologi

MARA.

Name of Candidate : Amani Syahidah Binti Abdullah

Candidate's Id No : 2016307119

Programme : Bachelor of Science (Hons.) Furniture Technology

Faculty : Applied Sciences

Thesis Title : Production of Bioresin by Partial Replacement of

Phenol in Phenol Formaldehyde Formulation with

Soda Pulping

Candidate's Signature : ~ .

Date : January 2020

11



TABLE OF CONTENT

APPROVAL SHEET
CANDIDATES DECLARATION
ACKNOWLEDGEMENT
TABLE OF CONTENT
LIST OF TABLES
LIST OF FIGURES
LIST OF EQUATION
LIST OF ABBREVIATIONS
ABSTRACT
ABSTRAK

CHAPTER 1 INTRODUCTION
1.1 Background of Study
1.2 Problem Statement
1.3 Objectives of Study
1.4 Justification

CHAPTER 2 LITERATURE REVIEW
2.1 Acacia mangium
2.2 Natural Adhesives

2.2.1 Proteinaceous Adhesive
2.2.2 Tannin
2.2.3 Lignin

2.3 Adhesives
2.3.1 Phenol-formaldehyde (PF)
2.3.2 Lignin-phenol-formaldehyde (LPF)

2.4 Properties of resin
2.5 Spectroscopic prove

2.5.1 Fourier Transformed Infrared (FTIR) Analysis
2.5.2 Thermogravimetric Analysis (TGA)

CHAPTER 3 METHODOLOGY
3.1 Materials
3.2 Isolation oflignin
3.3 Preparation of adhesives

3.3.1 Preparation ofPF adhesive
3.3.2 Preparation ofLPF adhesive

3.4 Lignin content test
3.5 Method of testing resin

IV

Page

I
II

III
IV
VI

VII
IX
X

XII
XIII

1
1
3
4
4

5
5
6
6
7
8

10
10
11
12
13
14
14

16
16
17
18
18
19
21
23



3.6
3.7
3.8

3.5.1 Viscosity
3.5.2 Non-volatile content/Solid content
3.5.3 pH
Preparation of plywood for tensile
Statistical analysis
Spectroscopic analysis
3.8.1 Fourier Transfonn Infrared (FTIR)
3.8.2 Thennogravimetric Analysis (TGA)

23
23
23
24
26
27
27
27

CHAPTER 4 RESULTS AND DISCUSSIONS
4.1 Adhesives prepared
4.2 Lignin content test
4.3 Method of testing resin

4.3.1 Viscosity
4.3.2 Non-volatile content / Solid content
4.3.3 pH

4.4 Statistical analysis and Shear test
4.4.1 Summary of t-test
4.4.2 Modulus of Rupture (MOR)
4.4.3 Modulus of Elasticity (MOE)

4.5 Spectroscopic Analysis
4.5.1 Fourier Transfonn Infrared Spectroscopy (FTIR) Analysis
4.5.2 Thennogravimetric Analysis (TGA)

CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions
5.2 Recommendations

CITED REFERENCES
APPENDICES
PUBLICATION OF THE PROJECT REPORT UNDERTAKING
PERMISSION FOR REFERENCES AND PHOTOCOPYING
EVALUATION OF FINAL YEAR PROJECT REPORT
CURRICULUM VITAE

v

28
28
29
29
29
31
31
32
32
33
34
35
35
42

55
55
55

56
61
66
67
68
69



ABSTRACT

PRODUCTION OF BIORESIN BY PARTIAL REPLACEMENT OF PHENOL IN
PHENOL FORMALDEHYDE FORMULATION WITH SODA PULPING

Bioresin of formaldehyde-based has been prepared by replacing phenol with lignin extracted
from black liquor of Acacia mangium. Lignin content used in this study is 81 % from light
hardwood source. A comparison with commercialized phenol-formaldehyde (PF) was done to
see the performance of lignin-phenol-formaldehyde (LPF). Both resin has been characterized
using Fourier Transform Infrared (FTIR) and Thermogravimetric Analysis (TGA). The results
showed LPF has similar structure characteristics and have higher thermal stability than PF. The
specification of resin such as pH, non-volatile content (NYC) and viscosity has done in the
study. The pH showed that LPF resin is acid, NYC (36.9%) and viscosity (1264 cps). The
strength of plywood using LPF adhesives tested by shear test. A t-test analysis has performed
showing both modulus of rupture (MaR) and modulus of elasticity (MOE) are not significant.
Therefore, LPF higher in MOE with 512.701 MPa while PF higher in MaR with 2.19 MPa.
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