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The Utilization of Corn Stalk, Pine Bark, Pine Leaves, Wheat and Wood*'
Flour as an Extender for Plywood Bonding

Phil Woo Lee*? - Jin Heon Kwon*?

The purpose of this study was to evaluate the substitutional possibility of new extender instead of wheat
flour, which is extending for plywood adhesives in Korea.

As the extending materials corn stalk, pine bark, Pitch and Korean pine leaves, wheat, or wood flour
were selected and prepared for the extending powders, dried at 103+2C during 24 hours in the drying
oven, followed by being pulverized into 60—100 mesh powder. The extenders were mixed with urea formal-
dehyde resin in the ratio of 5,10,15 or 20%. After plywoods were manufactured by the above extended
ratios, dry and wet shear strength and wood failures were analyzed and discussed.

The results at the study may be summarized as follows ;

1. In urea formaldehyde resin dry shear strength in plywood extended by wheat flour showed the highest
value.

2. Among the extenders in 10 and 20%extension of urea formaldehyde resip wet shear strength of wood
flour was higher than that of wheat powder. They had no significant difference statistically.

3. Among the extenders of 5% extension of water soluble phenol formaldehyde resin dry shear strength
of plywood extended by Korean pine leaf powder showed the highest value, while wheat powder showed
the highest value among 10,15 and 20% extentions.

4. In water soluble phenol formaldehyde resin the best results of wet shear strength showed in wheat
powder.

5. Among the extenders in 15 and 20% extension of water soluble phenol formaldehyde resin, dry and wet

shear strength in plywood of corn stalk powder were the highest value next to wheat powder.
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Tab.1. Glue extending of extender and filler at test (%)

- Extending (%) Extending (%)
10 20 30 50 5 10 15 20
Item Item
Urea adhesive 100 100 100 100 Phenol adhesive 100 100 100 100
Extending 10 20 30 50 Extending 5 10 15 20
Water 10 20 30 50 Water 5 10 15 20
Hardener 12 14 16 20 Hardener — — — —
Total 132 14 176 220 Total 110 120 130 140
Tab. 2. Significances of F-ratios among extenders*** in U.F. and P. F. resin
T Extended ratio(%)
Condition 10 20 30 50
Resin
. Dry 8.0** 10. 76** 14. 2** 30.42**
Urea Formaldehyde
resin Wet 4.88%* 25. 7%* 26. 9** 41.54%*
™ Extended ratio(%)
Condition 5 10 15 20
Resin
Dry 2.166 4 .46** 3.48%* 4.03*%*
Water soluble Phenol
formaldehyde resin Wet 1.11 5.30%* 3.48%* 7.15%*

** Significance at 1 percent level

*** EFxtenders :corn stalk, pine bark, wheat, pitch pine leaf, korean pine leaf, wood flour.
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Table. 3. Dunban’s test of table 2 (U.F.)

Strength (psi) Shear strength according to extended ratio
Dry & Wet
Extender ratio (% Dry Wet
PBPF CSP CON WOF WHP | COP PBP WHP CON WOF
185.5 190.5 250 266.5 301.5 88 103.5 152 160.5 178
10 (1) (3.5) (3) (7.5) (16.5) 88 (1) (2) (1.5) (2}
- W
CSP PBP WOF CON WHP COP PBP WHP WQOF CON
167 170 225.5 250 262.5 24.5 44 133.5 150  160.5
2% (2.5) (1.5 4.5) (3) 1 0.5 (2.5 (1.5
|
|
— |
PBP CSP WOF CON WHP COP PBP WOF WHP CON
‘ 140.5 199.5 202 250 265 7 8.5 85.5 140 160. 5
30 (3.5) (10 3) (46.5) (1) (0.5) (1.3)
PBP CSP WOF CON WHP COP PBP WOF WHP CON
107 135.5 187.5 250 265 0 4 58 131.5 160.5
50 2.5) 14 (3) 23 (1) (0.5) (1.5)

#% CSP : Corn Stalkk Powder, PBP . Pine Bark Powder, WHP : Wheat Powder,
WOF : Wood Flour, CON : Control (Non-extending),
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Fig.1. Dry shear strength of urea formaldehyde

resin.
o———@ Corn Stalk
«——-x Pine Bark
. —+ Pitch Pine
#——=& Wheat Powder
v——w Wood Flour
300 ¢~ a————a Korean Pine
i
)
<
¥
§ 20kg
3
=
Fi
—2
n
100 -
i 4 ] L
5 10 15 20

Extender ratio{%)

Fig. 3. Dry shear strength of water soluble phenol
formaldehyde resin.
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Fig. 4. Wet Shear strength of water soluble phenol
formaldehyde resin.



ERES, LK, DK, oo, T8 Y KA

1981 3 A)

FIH el frthee] Befael Mg 47

CSipsi A 7h g 0 BEAT D S el o glos o)
% ¥131.5(0.51psi, A¥358(1)psi, HBUE 4psi I
oiel KW EWMED HAF Mol Mbirs] Al ¢lokeb, el
A el B S B TR Duncan BOE S 3 #5591
Yo K Aol A e i EMe] e ke
M- fEMeL AR dlglod 2o dela = T
o) EE 7L ook chnl EHRIESEC B M
e A kol L EWE HEYTb dlddvh K
oAl TRl 1524 vha Eogwm Loebge] K
B 1, /EE0.52] Mol sl ek

DLbel #38 fon BE%ste] ¥a  REH
e i KA 18 10, 20%H Bl Aol ﬂﬂi?? o
vk R oE B s e 30, 509 EilE M
Mg el 25 KR sk b

3. KB BREMiES MBS BeEEh

Kt (RISl RS-0 K E il e
wel EREBRE, LE0n, 82 R AugE
¥, hEH, KBS /& 5, 10, 15, 0% R RiE
sk Bl B S BB fhE dhoiceh
WHEREAT el alef4l Al A 5 %iEe fTHel
A N)E K Fige 33 2edl 2h #ife) 237,
5(3.5)psi 24 7 - BEA DS vehd a9l ow
A¥3217(2 ipsi, /E¥212(3 ) psi, el 7 =FEEE 199,
5(2psi, BRIE193(1 )psi, EBIH183psi, 1%
AEWBI7303 )psi Mol deb, ol /& HilWow bt
skl slel 4 Zp#eirirslsd % Tahle 2 9 3o {f
LS bl o el Al b KBRS Ao e
3.504 bk SRR Jlils] 2 w"zkfl
alel 2 10%M R (el RIS Bel 59
FE sk whel Kol 256(7.5)psi 24 7 i
O HEE S vieb an ol o KEN232(7.5)psi, @
7) e EEr208 (1.5 psi, 4 v E¥200psi, BEATE 193
psi, FBHHOI179.50 1 jpsi,  ESE®E176(4 )psi
flloich, o2 & Bt o s btk zl 21s A 8
Prabe ?—m Table 2 9} 4ol 1% /K#Eed 4] (il gl
figtke]l wos EA el ERE abs] Slel 4
Duncan Hd st #5590 845 Dol b4 fbgdt s
bRkl A AR slad o L o) = Table
4ob Aebl AEE ABa L] 754 4
F AL AbvREERRC Bl 2 obgbeh

Al 2 15%H1EieE -5 Ha e Kol
245(9 )psi A 7hAF =0 BEE NS ella 9l o
of K F7228(8.5)psi, AHubT 53216 Spsi, B 193

(1:psi, K&EHHI90(1L 5)psi, BHIH174(1 psi,

2] 7 cHEEEY162.5 (1.5) psi Mol ok, ol A& B obr
TR 1% KEEANA mEe] HEre dd
Duncan®7E sh #5% B /ol b2 BEFar ks
Ry, RS HEWe ZRE o= o
vuixl £ Table 4 9} Zvh KBHES EDE%Ho
11524 7Fa w90 85 flds 2 orer
=3

DM HoR 20%MEY HEENE v Fig 3303

| Eye]l 250(30)psi 2 7Rk w8 ]%%“71& vhEk
LHJ’— dom ETEEH¥199(6)psi, EHEI193(1)
psi, VT ¥ 187psi, K#181.5 (25;,g1, 7] 7] e}
HYr172(0.5) psi, 2BHE 146psi el el o1 2% 4
TR R 1 %R G Ailitke] ol o
= Duncan #504t #5 8 BE Jiel b Fg 4o
¥rabel HER EE 99 7 vieyxld- Table
4 3k o] HiEfyel %E vk R o
¥rol 3022 b Fobn AR, B s
wE Al gEekel,

Libel #%E #ifie s E%slo Sl 5%
giolh A o bR sbg RUF sldes 10, 1
20%4% é;i O pd kel b R ebsdvh. Lelar
%ifwol A= LR EGRe Y e EENS
ERuf L 2151»% 20%I o) A = kg vk ol

bOEE N KBRS debRal olvh

XZ'wa““m

4. KB AREHES HBRR MAXIERD
'KH}‘I’i {RFEHIIE Sl WEKEEE -0 W A s
| Wihished S L bhEr bl

“i OJ, mll 5 %Y ESE HaAT D3 KB T R Fig
4 9} ZFol /NEE¥rol 167(0.5)psi 41 72 [Lf &l
oAb A ECEY 157 .5psi, A¥5156.5psi, MY HY155.5
psi, At b7 8K 137psi, 2l 7| cHEN129.5psi, KA E
¥ Hr84psi el ek ol A & #Miliy o2 mhreksl ol
A B Hrsked 25 Table 2 b ol {5{itEE o}
eb Ol ol ek KB DEEREol D584 M
EE 2 L U R B s R o ‘irb}

s 2 O10% e AN 4\&’(% & X Fig
4 o} b2l 5 MR Fel 714w ) r*ﬁfﬁfq‘h‘a
o] 204.5{1)psi 24 7tk =0 HEDSL ohebdy] sl
o) & o 4\*571691;)51, M B 155 .5psi, FOBIEH 131.5
psi, o}zl crEEHBE. Spsi, TR AW HI80psi, AT
¥170. 5psi Mgl =h, 01 7 °, Hlitityo» rbrstel 5
A R S Table 2 ¢} zhel 1% K
of A nlkel *71’}' f’ ‘*Hr“?# sivh, Wik 2) &
FE o7l A Duncan Bl & sk #5418 & Dol



48 ‘ EHWT - ERE [(BRRMBEE No. 51

Tab. 4. Duncan’s test of table 2. (P.F.).

Streng(psi)
Extended™~._ Dry & Shear strength according to extended ratio
ratio{%) Wet
CSP PBP CON PPL - WHP WOF KPL
174 (3) 183 193 (1) 199.5 (2) 212 (2) 217 (2) 237.5(3.5)
Dry
5
CSP PPL KPL CON WOF PBP WHP
84 129.5 137 155.5 156.5 157.5 167(0.5)
Wet
CSP PBP CON KPL PPL WOF WHP
176 (4) 179.5(1) 193 (1) 200 208(1.5) 232(7.5) 256(7.5)
Dry
10
KPL CSP PPL PBP CON WOF WHP
70.5 80 85.5 131.5 155.5 169 204 .5 (1)
Wet
PPL PBP CSP CON KPL WOF WHP
162.5(1.5) 174 (1) 190(11.5) 193 (1) 216.5 228(8.5) 245 (9)
Dry
15
KPL PPL PBP CON WOF CSP WHP
87 95.5 102 155.5 160.5 161.5 221.5(7)
Wet
PBP PPL WOF KPRL CON CSP WHP
146 172(0.5)  181.5(3.5) 187 193 (1) 199 (6) 250 30
‘Dry
20
PBP WOF PPL KPL CSP CON WHP
43.5 53.5 60 114.5 137 155.5 207(7.5)
Wet

¥ CSP : Corn Stalk Powder, PBP : Pine Bark Powdey, WHP : Wheat Powder,
PPL : Pitch Pine Leaf Powder, KPL : Korean Pine Leaf Powder, WOF : Wood llour,
CON : Control(Non-extending) ( ) : Wood Failure.
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