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ABSTRAK 

NICHOLAS RAMOS LUMBAN TOBING. Modifikasi Gliserol-Asam Sitrat dan 
Termal pada Jenis Kayu Rotasi Pendek Skala Industri. Dibimbing oleh I WAYAN 

DARMAWAN. 

 
 Kayu rotasi pendek berpotensi sebagai bahan baku industri perkayuan, 

tetapi umumnya memiliki sifat fisis, mekanis, dan ketahanan biologi yang rendah 
akibat tingginya proporsi kayu juvenil. Penelitian ini bertujuan menganalisis 

pengaruh perlakuan panas tunggal serta kombinasi impregnasi gliserol-asam sitrat 

(GCA) dan perlakuan panas terhadap sifat lima jenis kayu rotasi pendek. Sampel 
kayu diimpregnasi menggunakan larutan GCA 40% dan diberi perlakuan panas 

pada suhu 180 °C. Perlakuan panas tunggal menurunkan kadar air dan daya serap 
air, tetapi cenderung menurunkan kerapatan dan modulus of rupture. Sebaliknya, 

kombinasi impregnasi GCA dan perlakuan panas lebih efektif meningkatkan 

stabilitas dimensi dan ketahanan rayap. Analisis FTIR menunjukkan terbentuknya 
ikatan ester, sedangkan perlakuan tidak berpengaruh nyata terhadap kekasaran 

permukaan. Kombinasi impregnasi GCA dan perlakuan panas berpotensi sebagai 
teknologi modifikasi kayu yang ramah lingkungan. 

 

Kata kunci: esterifikasi, impregnasi, kekasaran permukaan, ketahanan biologi, sifat 
mekanis, stabilitas dimensi 

 

ABSTRACT 

NICHOLAS RAMOS LUMBAN TOBING. Glycerol-Citric Acid and Thermal 
Modification of Short-Rotation Wood Species for Industrial Applications. 

Supervised by I WAYAN DARMAWAN. 
 

 Short-rotation wood species have considerable potential as raw materials for 

the wood industry but generally exhibit poor physical, mechanical, and biological 
durability due to their high proportion of juvenile wood. This study evaluated the 

effects of heat treatment alone and the combined treatment of glycerol-citric acid 
(GCA) impregnation and heat treatment on five short-rotation wood species. Wood 

samples were impregnated with a 40% GCA solution and heat-treated at 180 °C. 

Heat treatment reduced moisture content and water uptake but tended to decrease 
density and modulus of rupture. In contrast, the combined GCA impregnation and 

heat treatment more effectively improved dimensional stability and termite 
resistance. FTIR analysis indicated the formation of ester bonds, while the 

treatments had no significant effect on surface roughness. The combined treatment 

shows promise as an environmentally friendly wood modification technology.  
 

Keywords: biological durability, dimensional stability, esterification, impregnation, 
mechanical properties, surface roughness 
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