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RINGKASAN 

MUHAMMAD HAIKAL ARRASULI. Karakteristik Kayu Lapis Berbahan Finir 

Jabon (Neolamarckia cadamba) dan Sengon (Falcataria falcata) Terfurfurilasi. 

Dibimbing oleh MAHDI MUBAROK, IRSAN ALIPRAJA, dan SUKMA SURYA 

KUSUMAH.  

 

Jabon (Neolamarckia cadamba) dan sengon (Falcataria falcata) merupakan 

jenis kayu cepat tumbuh yang banyak dimanfaatkan dalam industri kehutanan 

Indonesia karena memiliki pertumbuhan cepat, periode rotasi singkat, dan 

ketersediaan yang melimpah. Namun, kedua jenis kayu tersebut memiliki kekuatan 

mekanis yang relatif rendah, stabilitas dimensi yang kurang baik, serta ketahanan 

yang rendah terhadap organisme perusak kayu, sehingga membatasi 

pemanfaatannya sebagai bahan baku produk rekayasa, termasuk kayu lapis. Salah 

satu pendekatan yang berpotensi mengatasi keterbatasan tersebut adalah modifikasi 

kimia melalui proses furfurilasi menggunakan furfuril alkohol (FA). Penelitian ini 

dilakukan untuk mengevaluasi pengaruh modifikasi FA pada konsentrasi 10%, 20%, 

dan 40% terhadap karakteristik kayu lapis yang direkatkan menggunakan perekat 

phenol formaldehyde (PF). Karakterisasi dilakukan terhadap sifat finir (solution 

uptake, weight percent gain, perubahan warna, leaching, kerapatan, pengembangan 

tebal, daya serap air, dan Fourier Transform Infrared spectroscopy (FTIR)) serta 

sifat kayu lapis (kadar air, kerapatan, keteguhan rekat, kerusakan kayu, delaminasi, 

morfologi, dan FTIR). Data dianalisis menggunakan rancangan acak faktorial 

dengan uji ANOVA dan Duncan.  

Hasil penelitian menunjukkan bahwa peningkatan konsentrasi FA secara 

signifikan meningkatkan solution uptake (SU), weight percent gain (WPG), 

kerapatan pada konsentrasi 40%, dan menurunkan nilai pengembangan tebal, dan 

daya serap air. Hal ini menandakan keberhasilan penetrasi dan polimerisasi FA di 

dalam struktur kayu. Proses furfurilasi juga menyebabkan perubahan warna finir 

menjadi lebih gelap serta menurunkan nilai leaching, yang menunjukkan stabilitas 

kimia hasil modifikasi semakin baik. Pada kayu lapis, furfurilasi terbukti 

meningkatkan kerapatan seiring meningkatnya konsentrasi FA. Analisis 

mikroskopis dan FTIR mengonfirmasi bahwa polimer FA mengisi lumen dan 

sebagian dinding sel sehingga meningkatkan sifat hidrofobik kayu. Namun 

demikian, peningkatan konsentrasi FA juga menyebabkan penurunan keteguhan 

rekat karena berkurangnya penetrasi perekat PF akibat pori kayu yang semakin 

tertutup. Meskipun demikian, hampir seluruh sampel masih memenuhi persyaratan 

Standar Nasional Indonesia (SNI) untuk keteguhan rekat serta menunjukkan nilai 

delaminasi yang sangat rendah.  

Penelitian menyimpulkan bahwa kombinasi modifikasi furfuril alkohol dan 

perekat phenol formaldehyde mampu meningkatkan kualitas kayu lapis berbahan 

kayu cepat tumbuh, terutama dalam hal stabilitas dimensi dan ketahanan terhadap 

kelembaban. Konsentrasi 40% furfuril alkohol merupakan kondisi yang paling 
optimum karena memberikan keseimbangan terbaik antara peningkatan sifat fisis 

dan performa perekatan yang baik.  

 

Kata kunci: furfurilasi, kayu cepat tumbuh, kayu lapis, phenol formaldehyde 

  



  



SUMMARY 

MUHAMMAD HAIKAL ARRASULI. Characteristics of Plywood Manufactured 

from Furfurylated Jabon (Neolamarckia cadamba) and Sengon (Falcataria falcata) 

Veneers. Supervised by MAHDI MUBAROK, IRSAN ALIPRAJA, and SUKMA 

SURYA KUSUMAH. 

 

Jabon (Neolamarckia cadamba) and sengon (Falcataria falcata) are fast-

growing tree species widely used in Indonesia’s forestry industry due to their rapid 

growth, short rotation periods, and abundant availability. However, both species 

have relatively low mechanical strength, poor dimensional stability, and low 

resistance to wood-destroying organisms, which limits their use as raw materials 

for engineered wood products, including plywood. One approach that has the 

potential to overcome these limitations is chemical modification through the 

furfurylation process using furfuryl alcohol (FA). This study was conducted to 

evaluate the effect of FA modification at concentrations of 10%, 20%, and 40% on 

the characteristics of plywood bonded with phenol-formaldehyde (PF) adhesive. 

Characterization was performed on the properties of the veneer (solution uptake, 

weight percent gain, color change, leaching, density, thickness swelling, water 

absorption, and Fourier Transform Infrared spectroscopy (FTIR)) as well as the 

properties of the plywood (moisture content, density, bond strength, wood failure, 

delamination, morphology, and FTIR). The data were analyzed using a factorial 

randomized design with ANOVA and Duncan’s test. 

The results of the study show that an increase in FA concentration 

significantly increases solution uptake (SU), weight percent gain (WPG), and 

density at a concentration of 40%, while reducing thickness swelling and water 

absorption. This indicates the successful penetration and polymerization of FA 

within the wood structure. The furfurylation process also causes the finish color to 

darken and reduces leaching, indicating improved chemical stability of the modified 

material. In plywood, furfurylation was shown to increase density as the FA 

concentration increased. Microscopic and FTIR analyses confirmed that the FA 

polymer filled the lumens and part of the cell walls, thereby enhancing the wood’s 

hydrophobic properties. However, an increase in FA concentration also leads to a 

decrease in bond strength due to reduced penetration of the PF adhesive as the wood 

pores become increasingly sealed. Nevertheless, nearly all samples still met the 

Indonesian National Standard (SNI) requirements for bond strength and exhibited 

very low delamination values. 

The study concluded that the combination of furfuryl alcohol modification 

and phenol-formaldehyde adhesive can improve the quality of plywood made from 

fast-growing wood, particularly in terms of dimensional stability and moisture 

resistance. A 40% concentration of furfuryl alcohol is the most optimal condition 

because it provides the best balance between improved physical properties and the 

maintenance of good adhesive performance. 

Keywords: fast-growing wood, furfurylation, phenol formaldehyde plywood. 
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