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ABSTRACT 

 

Super-Fast Drying is a new, efficient technology used to dry oil palm wood by 

creating minimum drying defects. However, holed appearance on the lumber 

deducts its economic value. Therefore, block board was suggested to increase 

the value of super-fast dried lumber. The lumbers worked as the core of block 

board and laminated with thin Keruing veneers as the surface layers. The 

possibility of block board as the end product of super-fast dried lumbers was 

investigated in this project by using high density and low density super-fast 

dried lumbers. Besides, the physical and mechanical properties of the block 

board were determined. In the beginning, the core lumbers were holed 

according to optimum diameter and distance between two holes. Then, 2-step 

drying was carried out, hot-press drying came first and high temperature kiln 

drying came then. After one-week conditioning, the lumbers were then further 

process by butt jointing two lumbers together between two veneers. The 

sandwich structure was then hot-pressed to cure the resin. Two stoppers were 

put on the sides to achieve target final thickness of block boards. After one-

week conditioning, block boards were cut for testing. The results confirmed the 

availability of block board as the end product of super-fast dried lumbers. There 

was significant difference between block board made with untreated oil palm 

lumber and super-fast dried oil palm lumber as the core in MOE, while for 

physical properties, there was different between both samples after 2-hour 

immersion in water. Besides, the block boards made of super-fast dried 

lumbers showed minimum drying defect.  
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ABSTRAK 

 

‘Super-fast drying’ merupakan satu teknologi baru yang digunakan untuk 

mengeringkan kayu kelapa sawit dengan pantas dan menimbulkan kecacatan 

pengeringan secara minimum. Akan tetapi, lubang yang digerudi atas papan 

mengurangkan nilai ekonomi kayu tersebut. Oleh itu,papan blok dicadangkan 

untuk menambahbaik penampilan papan ‘super-fast dried’. Matlamat kajian ini 

ialah menghasilkan papan blok menggunakan papan ‘super-fast dried’ 

ketumpatan tinggi dan ketumpatan rendah. Ciri-ciri fizikal dan mekanikal 

papan blok juga akan dikenalpasti. Pada mulanya, papan ‘super-fast dried’ 

akan dihasilkan melalui pengerudian lubang atas kayu dan seterusnya 

menjalankan pengeringan 2-langkah. Langkah pertamanya dijalankan melalui 

mesin penekan panas dan seterusnya melalui tanur pengeringan. Papan blok 

diletakkan ke dalam ‘conditioning room’ selama seminggu. Selepas seminggu, 

pembuatan papan blok dimulakan dengan merekat papan ‘super-fast dried’ di 

tengah dua keping venir Keruing. Penyumbat diletakkan di sisi papan blok 

sebelum penekanan panas untuk menentukan ketebalan akhir papan blok. 

Selepas ‘conditioning’ selama seminggu, papan blok dipotong mengikut saiz 

untuk menjalankkan ujian fizikal dan mekanikal. Pembuatan papan blok 

adalah berjaya dalam kajian ini. Bagi ciri-ciri fizikal, papan blok ‘super-fast 

dried’ dan papan blok tidak dirawat menunjukkan perbezaan yang ketara 

selepas sampel direndam selama dua jam di dalam air. Bagi ciri-ciri mekanikal, 

sampel menunjukkan perbezaan yang ketara pada modulus keanjalan. Selain 

itu, papan blok yang menggunakan papan kelapa sawit berawat menunjukkan 

kecacatan pengeringan yang minimum. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Since year 1917, oil palm trees (Elaeis guineensis jacq.) that originated from 

West Africa have been planted commercially in Malaysia for production of oil. 

In 2014, Malaysia is covered by up to 5.3 million hectares of oil palm plantation 

(Harun & Loh, n.d.). Nowadays, Malaysia has become the second largest of 

producers and exporters of oil palm in the world (Where is palm oil grown?, 

2016; Palm Oil Exports by Country,2016).  

 

However, the extensive development in palm oil sector has created critical 

environmental problem during the production chain. In 2012, 83 million tonnes 

dry weight of oil palm biomass which including oil palm trunks, oil palm fronds, 

empty fruit bunch, etc. was produced. It is estimated that the oil palm biomass 

production will reach 100 million tonnes dry weight by year 2020 (Oil palm 

biomass to increase to 100m tonnes a year by 2020, 2013). Moreover, National 

Innovation Agency Malaysia stated that the availability of oil palm trunk (OPT) 

biomass is estimated up to 15 million tonnes dry weight per year from 2015 to 

2020 (Koay, 2014).  

 

OPT is a lignocellulosic biomass exists in huge amount, but low in quality. It 

has poor dimensional stability, bad machining properties, low strength and 

susceptibility to biodegradable agents (Bakar et al., 2013). There are various 

researches have been carried out such as impregnation and compression in 
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order to enhance the quality of oil palm lumber (Choowang & Hiziroglu, 2015).  

However, oil palm plywood mills used only 40% of OPT and 60% of OPT still 

leftover in Malaysia. It is still underutilised by industry due to the poor 

properties and difficulties in drying process. High cost and long-time are 

needed, and yet the dried lumbers show severe defects (Dungani et al., 2013). 

These challenges are caused by high density variation and high moisture 

content (MC) variation from outer layer to core layer of OPT (Lim & Gan, 2005).  

 

Bakar, Soltani, Paridah and Choo (2016) developed Super-fast drying method 

which helps to solve the drying problems and improve the efficiency of drying 

process. In this method, holes are formed on the oil palm lumbers according 

to optimum diameter and optimum distance between two holes. After that, 2-

step drying is carried out to achieve target MC, which hot-press drying comes 

first, kiln drying comes then. By using this method, inner part and outer part of 

OPT can be dried within 3 hours and its quality is guaranteed. This effective 

drying process can be the attraction to prompt the development of oil palm 

lumber as the alternative of wood in industry. However, the holing surface 

deducts the commercial value. Thus, block board is suggested as the end 

product which the super-fast dried lumber is used as the core. 

 

Block board is defined as the wood composite which consists of a central layer 

(core) made up of solid wood strips which is stiffened and bound together by 

glued, hot-pressed rotary cut veneers overlaid with grain perpendicular one to 

another (Zanuttini & Cremonini, 2002). It is almost similar to plywood, while the 
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difference is the thickness of the core layer. The examples of block board 

application are furniture, backs of cabinet, and centre panels of framed door 

(Laufenberg, Ayrilmis, & White, 2005). 

 

There are few of basic criteria used for selection of the block board for 

structural applications, for examples, strength of the block board, strength of 

the glue adhesion, and dimensional stability of the board. It is expected that 

good quality block boards can be produced by using super-fast dried lumber 

as the core of block board and hardwood veneer as the surface layers (Bakar 

et. al, 2016). Since Super-fast drying method is just established recently, there 

is no information of block board made of super-fast dried lumber on its 

mechanical and physical properties. Therefore, in this study, solid wood strips 

will be replaced by high density and low density super-fast dried oil palm 

lumber. The physical properties and mechanical properties will be determined 

to find out the availability of the products for commercial use in the market. 

 

1.2 Problem Statement 

Forests in Malaysia are implemented with National Forest Policy (NFP) and 

Sustainable Forest Management (SFM). Therefore, the production of logs from 

natural forests reduced and supply is limited (National Timber Industry Policy 

2009-2020, 2009). 
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Oil palm biomass has been one of the serious environmental issues in 

Malaysia. Most of them are being unused because of the poor machining 

properties, physical properties and mechanical properties. Every year, the oil 

palm mills produce up to 18 million OPT biomass (Harun & Loh, n.d.). 

Therefore, the OPT resources are in a huge amount and ready to be utilised 

by the industry.  

. 

Bakar et al. (2016) introduced Super-fast drying method which improve the 

efficiency of drying and minimize the defects happened during drying process. 

However, the appearance of the super-fast dried lumber is not pleasant to be 

a final product due to the holes formed during the drying process. Therefore, 

the surfaces of the dried lumber need to be embellished for commercialization.  

 

The mechanical properties and physical properties of super-fast dried oil palm 

lumber as the core of block board is chosen to be determined in this study. 

This is because the basic properties of products such as strength and 

dimensional stability haven’t been determined before.  

 

1.3 Objectives  

This study was aimed to produce high performance block board from super-

fast dried oil palm lumber as the core and laminated with hardwood veneer 

which work as surface layer. The mechanical and physical properties of block 

board with high density core and low density core were determined. 
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1.4 Justification 

Producing block board by using effective Super-fast drying method, higher 

volume of oil palm trunk biomass can be utilized since industry can dry the oil 

palm wood in an easier and more effective way (Bakar et al., 2016). Moreover, 

the lamination of veneers on the top and the bottom of the core can conceal 

the holed appearance of the super-fast dried lumber and shows presentable 

product in the market. Furthermore, the strength and dimensional stability of 

block board made of super-fast dried lumber can be determined to evaluate its 

availability in market. 

  

© C
OPYRIG

HT U
PM



 

53 
 

 REFERENCES 

Abdullah, C. K., Jawaid, M., Shawkataly, A. K., & Mohd Rawi, N. F. (2013, 

December). Termite and borer resistance of oil palm wood treated with 

phenol formaldehyde resin. Journal of Industrial Research & 

Technology, pp. 41-46. 

Ahmad, N., Kasim, J., Mahmud, S. Z., Yamani, S. A., Mokhtar, A., & Yunus, 

N. Y. (2011). Manufacture and Properties of Oil Palm Particleboard. 

2011 3rd International Symposium & Exhibition in Sustainable Energy 

& Environment, (pp. 84-87). Melaka. 

Bakar, B. F., Tahir, P. M., Karimi, A., Bakar, E. S., Uyup, M. K., & Cheng, A. 

Y. (2013). Evaluations of some physical properties for oil palm as 

alternative biomass resources. Wood Material Science and 

Engineering, pp. 119-128. 

Bakar, E. S., Mohd Hamami, S., & H’ng, P. S. (2008). 

Anatomicalcharacteristics and utilization of oil palm wood. In T. Mohd 

Nobuchi, & D. Hamami, The Formation of Wood in Tropical Forest 

Trees: A Challenge From the Perspectiveof Functional Wood Anatomy 

(pp. 161-180). Serdang: Universiti Putra Malaysia. 

Bakar, E. S., Soltani, M., Md Tahir, P., & Cheng, A. Y. (2016). Malaysia 

Patent No. PI 2016702162.  

Bakar, E., Rachman, O., Darmawan, W., & Hidayat, I. (1999). Utilization of oil 

palm trees as building and furniture materials (2): mechanical 

properties of oil palm wood. Jurnal Teknologi Hasil Hutan , 10-20. 

Bodig, J., & Jayne, B. A. (1993). Mechanics of Wood and Wood Composites. 

New York: Van Nostrand Reinhold. 

Choowang, R., & Hiziroglu, S. (2015). Properties of thermally-compressed oil 

palm trunks (Elaeis guineensis). Journal of Tropical Forest Science, 

39-46. 

Darwis, A., Nurrochmat, D. R., Massijaya, M. Y., & Safe`i, R. (2014). 

Vascular bundle distribution effect on density and mechanical 

properties of oil palm trunk. Asian Journal of Plant Science, 208-213. 

Dungani, R., Jawaid, M., Khalil, H. A., Jasni, Aprilia, S., Hakeem, K., . . . 

Islam, M. (2013). A Review on Quality Enhancement of Oil Palm Trunk 

Waste by Resin Impregnation: Future Materials. BioResources, 1-21. 

Ebadi, S. Z., Naji, H. R., Jawaid, M., & H'ng, P. S. (2016). Mechanical 

Behaviour of Hydrothemally Treated Oil Palm Wood in Different 

Buffered pH Media. Wood and Fiber Science, 1-9. 

Erwinsyah. (2008). Improvement of Oil Palm Wood Properties Using 

Bioresin. Dresden: Technische Universitat Dresden. 

© C
OPYRIG

HT U
PM



 

54 
 

Fathi, L. (2014). Structural and mechanical properties of the wood from 

coconut palms, oil palms and date palms. Hamburg. 

Harun, J., & Loh, Y. F. (n.d.). Oil Palm Trunk: 18 Million Logs and Let Use It. 

Retrieved from Malaysian Timber Industry Board: 

http://www.mtib.gov.my/repository/MTIB.pdf 

Haslett, A. N. (1990). Suitability of oil palm trunk for timber uses. Journal of 

Tropical Forest Science, 2(5), 245-251. 

Ho, F. (2012, April 16). Wood from palms. Retrieved from The Star Online: 

http://www.thestar.com.my/lifestyle/features/2012/04/16/wood-from-

palms/ 

Kartal, S. N., & Ayrilmis, N. (2005). Blockboard with boron-treated veneers: 

laboratory decay and termite resistance tests. Int. Biodeterior. 

Biodegradation 55, 93-98. 

Killmann, W. (1983). Some physical properties of the coconut palm stem. 

Wood Science and Technology Journal 17, 167-185. 

Killmann, W., & Lim, S. (1985). Anatomy and properties of oil palm stem. 

National Symposium on oil palm by-products in Agro-based, (pp. 18-

42). Kuala Lumpur. 

Koay, A. (2014, March 24). Green wealth in oil palm. The Star Online. 

Král, P., Klímek, P., Mishra, P. K., Rademacher, P., & Wimmer, R. (2014). 

Preparation and Characterization of Cork Layered Composite Plywood 

Boards. BioResources, 1977-1985. 

Laufenberg, T., Ayrilmis, N., & White, R. (2005). Fire and Bending Properties 

of Blockboard with fire retardant treated veneers. ResearchGate, 137-

143. 

Lim, S. C., & Khoo, K. (1986). Characteristics of oil palm trunk and its 

potential utilization. Malaysian Forester, 3-22. 

Lim, S., & Gan, S. (2005). Characteristics and utilisation of oil palm stem. 

Timber Technology Bulletin, pp. 1-12. 

Malaysian Palm Oil Council. (n.d.). Retrieved from The Oil Palm Tree: 

http://www.mpoc.org.my/The_Oil_Palm_Tree.aspx 

Module 8: Wood Utilization and Technology. (n.d.). Retrieved from 

NovaScotia: https://woodlot.novascotia.ca/content/lesson-two-

physical-and-mechanical-properties-wood 

Mohareb, A. S., Hassanin, A. H., Badr, A. A., Hassan, K. T., & Farag, R. 

(2015). Novel Composite Sandwich Structure from Green Materials: 

Mechanical, Physical, and Biological Evaluation. Journal of Applied 

Polymer Science. 

© C
OPYRIG

HT U
PM



 

55 
 

Mohd, N. M., Khoo, K. C., & Lee, T. W. (1989). Properties of sulphate and 

sodaanthraquinone pulps from oil palm trunk. The Journal of Tropical 

Forest Science, 25-31. 

Oil Palm & The Environment . (2014, March). Retrieved from Official Portal of 

Malaysian Palm Oil Board: http://www.mpob.gov.my/en/palm-

info/environment/520-achievements 

Oil palm biomass to increase to 100m tonnes a year by 2020. (2013, 

November 18). The Sun Daily, p. 

http://www.thesundaily.my/news/883781. 

Palm Oil Exports by Country. (2016, September 16). Retrieved from World's 

Top Exports: http://www.worldstopexports.com/palm-oil-exports-by-

country/ 

Palm Oil Facts & Figures. (2014, April). Retrieved from Sime Darby 

Plantation: 

http://www.simedarby.com/upload/Palm_Oil_Facts_and_Figures.pdf 

Prayitno, T. (1995). Trunk shape and physical properties of oil palm trunk. 

Buletin Fak. Kehutanan UGM, 43-59. 

Reeb, J. (2009, July). Wood and Moisture Relationships. Retrieved from 

Oregon State University Extension Service: 

http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/12771/em

8600.pdf?sequence=3 

S.C., L., & Gan, K. (2005). Characteristics and utilisation of oil palm stem. 

Timber Technology Bulletin, 1-11. 

Shirley, M. B. (2002). Cellular Structure of Stem and Frondsof 14 and 25 

Years Old Elaeis Guineensis JACQ. Serdang: Universiti Putra 

Malaysia. 

Sorn, S., Bajramovic, R., & Hadziabdic, V. (2011). Examination of proper 

span/depth ratio range in measuring the bending strength of wood 

based on the elementary bending theory. 15th International Research/ 

Expert Conference: Trend in the Development of Machinery and 

Associated Technology, (pp. 761-764). Prague. 

Sorn, S., Bajramovic, R., & Hadziabdic, V. (2011). Examination of Proper 

Span/Depth Ratio Range in Measuring the Bending Strength of Wood 

Based On the Elementary Bending Theory. 15th International 

Research/Expert Conference "Trends in the Development of 

Machinery and Associated Technology" , (pp. 761-764). Prague,. 

Srivaro, S., Chaowana, P., Matan, N., & Kyokong, B. (2014). Lightweight 

sandwich panel from oil palm wood core and rubber wood veneer 

face. Journal of Tropical Forest Science (Volume 26, No. 1), 50-57. 

© C
OPYRIG

HT U
PM



 

56 
 

Srivaro, S., Matan, N., & Lam, F. (2015). Stiffness and strength of oil palm 

wood core sandwich panel under center point bending. Materials and 

Design 84, 154-162. 

Sulaiman, O., Awalludin, M. F., Hashim, R., & H. Mondal, M. I. (2012). The 

effect of relative humidity on physical and mechanical properties of oil 

palm trunk and rubberwood. Cellulose Chemistry and Technology, 

401-407. 

Where is palm oil grown? (2016, June). Retrieved from GreenPalm: 

http://greenpalm.org/about-palm-oil/where-is-palm-oil-grown-2 

Winandy, J. E. (1996). Effects of Treatment, Incising, and Dryingon 

Mechanical Properties of Timber. National conference on wood 

transportation structures--new wood treatments (pp. 178-185). 

Madison: USDA Forest Service. 

Yusoff, M. N., Khoo, K. C., & Lee, T. W. (1989). Properties of sulphate and 

sodaanthraquinone pulps from oil palm trunk. The Journal of Tropical 

Forest Science 2, 25-31. 

Zanuttini, R., & Cremonini, C. (2002). Optimization of the test method for 

determining the bonding quality of core plywood (blockboard).  

Materials and Structures, 126-132. 

 

 

 
 

  

© C
OPYRIG

HT U
PM




