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ABSTRAK 

MUHAMMAD FAUZAN DZULFIKAR FIKRY ANATTA. Modifikasi Boraks 

Asam Borat dan Termal pada Jenis Kayu Rotasi Pendek Skala Industri. Dibimbing 

oleh I WAYAN DARMAWAN.  

 

Kayu rotasi pendek memiliki potensi sebagai bahan baku industri, namun 

sifat fisis, mekanis, dan ketahanan biologinya masih relatif rendah. Penelitian ini 

bertujuan menganalisis pengaruh kombinasi impregnasi boraks-asam borat dan 

perlakuan termal terhadap kualitas kayu rotasi pendek pada skala industri. Lima 

jenis kayu diimpregnasi menggunakan larutan boraks-asam borat 1,3% dengan 

metode vakum-tekan, kemudian diberi perlakuan panas pada suhu 200 °C selama 

20 jam. Pengujian meliputi sifat fisis, stabilitas dimensi, sifat mekanis, ketahanan 

rayap, FTIR, dan kekasaran permukaan. Hasil penelitian menunjukkan bahwa 

perlakuan menurunkan kadar air, water uptake, dan kekasaran permukaan serta 

meningkatkan stabilitas dimensi kayu. Nilai impregnation rate dan retensi tertinggi 

diperoleh pada pinus radiata, sedangkan jati terendah. Perlakuan menurunkan nilai 

MOE dan MOR, tetapi meningkatkan ketahanan rayap terutama pada pinus 

merkusii dan pinus radiata. Analisis FTIR menunjukkan degradasi hemiselulosa 

dan pembentukan ikatan ester borat yang menurunkan sifat higroskopis kayu. Hasil 

penelitian menunjukkan bahwa kombinasi perlakuan tersebut berpotensi 

meningkatkan kualitas kayu rotasi pendek untuk aplikasi industri. 

 

Kata kunci:  boraks-asam borat, heat treatment, kayu rotasi pendek, modifikasi kayu, 

sifat kayu 

ABSTRACT 

MUHAMMAD FAUZAN DZULFIKAR FIKRY ANATTA. Boric Acid and 

Thermal Modification of Short - Rotation Wood Species on an Industrial Scale. 

Advised by I WAYAN DARMAWAN. 

 

Short - rotation wood has great potential as an industrial raw material but 

generally exhibits inferior physical, mechanical, and biological properties. This 

study evaluated the effects of combined boric acid–borax impregnation and thermal 

treatment under industrial conditions. Five wood species were impregnated with a 

1,3% boric acid–borax solution using a vacuum-pressure process and heat-treated 

at 200 °C for 20 h. The treatment reduced moisture content, water uptake, and 

surface roughness while improving dimensional stability. The highest impregnation 

rate and preservative retention were obtained in Pinus radiata, whereas teak 

showed the lowest values. The treatment reduced the modulus of elasticity and 

modulus of rupture but improved termite resistance, particularly in Pinus merkusii 

and Pinus radiata. FTIR analysis indicated hemicellulose degradation and borate 

ester bond formation, resulting in reduced wood hygroscopicity. These findings 

demonstrate the potential of the combined treatment to improve short - rotation 

wood for industrial applications. 

Keywords: boric acid–borax, short - rotation wood, heat treatment, timber 

modification, wood properties.  
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