Z A58} 43(4): 528~537, 2015 pISSN: 1017-0715 eISSN: 2233-7180
J. Korean Wood Sci. Technol. 43(4): 528~537, 2015 http://dx.doi.org/DOI : 10.5658/WO0D.2015.43.4.528

kg GRA o FHARA 7] FR o] g’

J—IXH iz,i@%z,f

Utilization of Waste Bone Powders as Adhesive Fillers for Plywood'
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ABSTRACT

To reuse the waste bone from restaurants or butcher houses, the possibility of using waste bone powder after cook-
ing as a filler for wood adhesives used in manufacturing plywood was investigated. Radiata pine (Pinus radiata D.
Don) plywoods were manufactured by using commonly used wood adhesives such as urea-melamine formaldehyde
(UMF) resin, urea-formaldehyde (UF) resin, and phenol-formaldehyde (PF) resin and the prepared fillers from cattle
bone powder, pig bone powder, and seashell powder. Plywood fabricated by using cattle bone powder, pig bone pow-
der, and seashell powder showed weaker performance in dry and wet glue-joint shear strength and wood failure than
those of the plywood with wheat flour. The result showed that it was hard to use only bone powder for the replace-
ment of wheat flour. However, the filler mixed with wheat flour and bone powders showed equivalent dry bonding
strength and better water resistance than the wheat flour, indicating that bone powders mixed with wheat flour might
be used for the manufacture of plywood. When bone powders were mixed with wheat flour as adhesive fillers the shell

1 Date Received May 25, 2015, Date Accepted June 15, 2015

2 Adapslrieosta Qg 2o R &35k} Department of Interior Materials Engineering. Gyeongnam National University of
Science Technology. Jinju 660-758. Korea

T A1 A Z}(corresponding author) : & He-mail: arohjk@gntech.ac kr)

— 528 —



g WA FAARA Y] 2L

o] o] g

powder showed the lowest bonding properties and there was no big difference between the cattle bone powder and the

pig bone powder.

Keywords : adhesive filler, waste bone powder, plywood, bonding properties
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Table 1. Chemical composition of various bone powders
Composition (%)
Components -
Cattle bone Pig bone Seashell
Octacalcium phosphate-sodium hydrogen carbonate hydrate 233 32.8
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s (A)CC H : Hydroxyapatite
O : Octacalcium phosphate-sodium hydrogen carbonate hydrate
C : Calcium deficient hydroxyapatite

Counts.

2Theta (°)

ENGYe H : Hydroxyapatite
i 0 : Octacalcium phosphate-sodium hydrogen carbonate hydrate

2Theta (°)

C M : Muscovite
00 C: Caleite
1ss Q: Quartz

i A Aragonite

2Theta (°)

Fig. 1. X-ray diffraction patterns of various bone
powder. (A) Cooked waste cattle bone, (B) Cooked
waste pig bone, (C) Seashell powder.
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