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Properties of Particleboard Made from Pinus densiflora
Thinning Log with Extended Urea-Formaldehyde
Resin Adhesive*!
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ABSTRACT

Particleboards (PBs) were made from Pinus densiflora thinning particle with urea-formaldehyde (UF)
resin added casein and soybean as extender. The performance test results of the PB made showed that
Pinus densiflora thinning log was suitable raw material for PB. As the extender addition in the UF resin was
increased, the mechanical performance of the PB, bonded with the extended UF resin, were significantly
decreased. However, casein and soybean can be used up to 15% and 20% of the UF resin solids respectively.

Keywords: urea-formaldehyde resin, soybean, casein, Pinus densiflora, thinning log, particleboard

*

B 2002 39 7, AME 20024 69 49
°l TR 20018MA % st s F Y] A el 2@ A9,

Fetai st A=Yt College of Natural Resources Yeungnam University, Kyongsan 712-749. Korea.
T “r“l AHcorresponding author) : 284 (e-mail: ysoh@yu.ac.kr)

— 22 .



THE 847A HAAG 2UE AR Az deERse 437

.M £

TEAE dubHog Bao deu A o 9 PE=
A HtEE 2717 98 A7k s 494
& AY BARA YIArhASTM, 1996). F kA=
HE o AFe 8424 Z4g Ao dr)s o)
Azdrks Add £ A, 4% 45 ANg 5
71wl EAd Aglol A wo) A1 gE 3 g}
(Coggeshall, 1995). 9]=o] HA 3o Za
Al gk A ke oln] Q7 AHE vhefslA 5
qEof ka1, #H 2ol BAA il B w4 =
o} Akl FHAY AREL BS Zulslm 9}
(Coggeshall, 1995).

19864 Christiansen®} Gillespie(1986)= &
ARt 7hAol wan, YRR BrslE AT B
A€ AsTAd AFAAN FAesg 35%71%) o))
AA FHE Az Azd P yue 2w
AZY A7 A ke HesrAnor Azy Fuo
A5 FAHEO T maskgdo 19904 Sellers<}t
Bomball(1990)& 728 3-8 H3al7) 93 A&
S dAsmeA ZEAY 132 g8l methyl
glucosideE 15% iA|A §ahg Azstgr) =
 gae] AT 37 29 v g9l )&
< WEAZGa B stk 19904 Gardner &
(1990) 2 F@Alo] AHE vlusly] 98] 5320
THAE H713lo] flakeboard & |23} a ZgkAgE
A7V e o4 HEsAno R M2 flake-
boardst %58 Wit - Hrleltt FHAE H7)be}
of AxH flakeboardi= =538 HEF2) ko g A=
¥l flakeboard®} 717 - E2]2Ql A%5elA SA}EIT}
I BaskEtt. 19949 Johnson Kamke(1994) &
S22 Ay SHAE Hriele ve|2R
=9 flakeboardg 7zz} Alzxsta %S Hrlstg
o Azd gEelFR =9 flakeboarde] B4E9} uf
AAEE FHAV okl wel oake W oot
Chi Baslgle 199849 Kuo £(1998)-& #4=x)
ot 243 2 FUwMAR w9 MDFS A &
sto] Asg Hrlelsih HEsxe FuwAs )
28 =R =9 MDFY] A% 2444 #24

SER=sl MDFe] 4%} vlwacka a9,

ols} zro] ejol o] H2ale] HhE = Zukao]
B AT BFL S gursiel oz BARIAZ
Fokdl A AT Anr) wEE 3 Q. i A W)
A AR e BARaA 2 o B B8
H1 9l Aot ubeba oA o]2l Bofol
FATE e Qastn ® 2 BYdaEe) 7
P gus s E 448 P}

dH FAYBEA7)TH(FAO)S Bao] ojahd,
20106747 MAH R Q8] 23 ABEA T
A3} Zrto) whe} apolz} qrkm BAEm gt
(Youngquist & Hamilton, 2000). 20021 =+1je] &
A5FAY el that Ao B o5, 20024
EAAFEE 200195 v]2% 52290 5.6%2 4A
7] ACHBLZAYAE 2002). ZolA= 747
A7) 5 7§ @7HL AL ez AAE T 9
o} ko EAMIAGe)A 71 - 2A e o] &
& B e oo} s}

wehA B e BAHL B . A8y gugel g
AN F& AP AT 225 HHA
A7V Q25 PHA EFRI AU A
B oj7 e FE|FRES A2ty Zas)
AHEA ke QAFR) YA R A2E hE2
RESY} A5g v - Frer] 98 Rolu}

2. Mz 3 gHH
2.1. SXDE|E
¥ AT AR 2ubRe) $3e 20delT 47
2 14 amQl EARRE BajsteFol doj,

12~3.5 mesh 27|98 E|ZS Az - Mdstgu}
AdE BARE o 582 AT FA 4~ 5%

2.2. 2ATX|2t ZEH

AT 2 WHe] A L25AE TEd

— 23 —



284 - By

8|=9F 240 Bu7} 1152 A¥AA FAsn
L8A4FA FAHL 2(1998)9F . - 2H2001) 9
o8 sHE U FAE T FAE 2459 b
FLREE 50%, FERIZEYUS|=E (.54%0|t},
e f4aFA HArbd FHA 2= w2 Aldrich
¢} Sigma3|Ate] FFAIQ1H T8 Zzt ALgsg L, v}
A7 F-9} FoVEe] A7) 75 yme|Phol),
2.3. HEd LEERE Hx
SATEF HAEA
HyEae @7}6}9% g1 1%E
A7kl Q492 Al gart Gubg 2
HEFE UE 769 ke/m’Y FE|FHEB A28}
seft 7oA SAsAct Ade) 27)7) 25X 25%0.63
cm?] HFE|ZFRES YL EE 162CA g7
= R OE AzAT) 2B R FHAL 8257
HAAel nyg gkl tis) 0, 5, 10, 15, 20% h#3}
of 3WHEA F 3070(2x5x3)e] HEFRES A=z
st

2 4. u}.ElEECO' A-It__ 7|_

A8 T 009 FEFREL R Le 4y
E R4S % FARTES BEFE 5 57

staiet. A2 RE dojF AHES ASTM D 1037
(ASTM, 1998)e] 34l oA =it

2.5, 8AEAN

BHERES 4%H7} dataE SAS programing
package(SAS Institute, 1988)& o]-£3}e] BAst4
o &Rl WX Yol o BAMRA S Hae =
ok SHAe] Ao W U v g, 2%
A AT F9 Ao)lE 28] Ys) AgEt o)
SAS ZEOHo 2 HE HAFXHLSD)] 3 I
w3t el vl HASIACHP (0.05). &A=}
ot RelAFER A =Har,

3. &zt & IH

FE|EH =] 457 A7) Table 1o] fofs
o] Qlth. Az HEERE] A% Byue= 0]
~726 kg/m’01 %At BAHEA Axlo) oalm 2
o} FHel otk HEFgo g3 Azg ge
Beol ke 1% 734 F94¢) gk, Zg
Aol FHol et BEFRE Y59 LSD A o)A

© FTo| FHAHE ALH e FHEo Urs} g4
do] FHAZ ALEE BElFH =] AR 5% &
A Eodh FEA Wrbgko) 0%9) FEER 9

Table 1. Test resuits of particleboard made with extender type and application rate.

Extender type & Panel density irﬁg::;?‘ggg d Modulus of . Thickness swell Water absorption
application rate (%)  (kg/m?) (kPa) rupture (MPa) 2h(%) 24h (%) 2h) 24h (%)
Control 0 722 1,165 177 127 298 147 441

5 715 684 142 131 443 154 705
Casein 10 703 276 98 165 520 189 773
15 708 360 10.7 179 53.0 214 800
20 701 112 65 231 566 249 825
5 717 615 135 143 449 146 644
Soybean 10 719 440 137 195 502 168 705
15 717 402 106 187 565 213 840
20 726 441 13 203 565 222 834

Internal bond values are normalized to 769 kg/m’ densit
represents an average of 6 test specimens.

y. Each value of MOR, thickness swell and water absorption
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Table 2. Average panel test data by extender type.

Extender  Panel density Normalized internal  Modulus of Thickness swell Water absorption
type (kg/m® bond (kPa) rupture (MPa) - %) 24h (%) 2h(%) 24h (%)

Casein 710 B 522 B 120B 167 A 472 A 189 A 709 A

Soybean 720 A 609 A 1B1A 171 A 475 A 180 A 692 A

Means with the same letter are not significantly different (5% level).
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Table 3. Average panel test data by application rate.

Thickness swell

Application Panel density Normalized internal ~ Modulus of Water absorption
rate (%) (kg/m?) bond (kPa) rupture (MPa) 21 (%)  24:h (%) 2h (%) 24-h (%)

0 722 A 1165 A 177 A 127 C 208D 147 C 441D

5 716 B 649 B 139B 1B7C 446 C 150C 674 C

10 711B 357 CD 117 C 180 B 511B 178 B 739 B

15 712 B 379C 106 C 183 B 547 A 213 A 820 A

20 713 B 275D 89D 217 A 565 A 235 A 829 A

Means with the same letter are not significantly different (5% level).
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