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Properties of Water Resistant Plywood made with Modified
Serum Protein Adhesive™
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ABSTRACT

This study was carried out to examine properties of water resistant plywood by using serum
protein adhesive which is natural, environment-friendly and human-friendly. For the preparation
of the serum protein adhesive, pig blood from slaughterhouse was centrifuged and serum was
separated from corpuscles and concentrated to 30% by dry weight basis. This concentrated serum
protein was modified with PF resin (50% NVC) with the ratio of 9 : 25. Plywood made by this
modified serum protein gave 121 N/mm* of dry bonding strength, 080 N/mm* of wet boil
bonding strength, 0% of cyclic delamination test value, and 0.025 ppm of HCHO emission, which
met the excellent super Eo grade and water resistant plywood.
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Table 1. Physical and mechanical properties of plywood

Adhesive MC + SD Density , Dry strengtlzl Wet strenOﬂZl < Wet strengtle ”
(%) (+SD) (g/cm?®)  (:SD) (N/mm®)™ (+SD) (N/mm?*)> (:SD) (N/mm?)
CON' 673 + 132 075 + 0004 2017 + 0073 0017 = 0012 0
CON* 599 + 025 076 + 0015 111 + 0077 0672 + 0266 0764 + 0112
Serum-PF? 621 + 081 076 + 0015 121 + 0069 0894 + 0208 0796 + 0165

:CON': EVA : UMF: PMDI = 9: 25 : 1.
: CON* : Phenol formaldehyde resin.
(NVC (nonvolatile content) : 50%, pH : 1086, viscosity : 119 cp).
: Serum protein (concentration 30%, dry Welght basis) : PF = 9 25 (dry weight basis).
. Standard of KS F 3101 : over 075 (N/mm?).
: wet bonding strength after 4 hrs boiling.
: wet boil bonding strength by KS F 3101 (boil-dry-boil test).
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Fig. 3. Dry and wet bonding strength of
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Fig. 4. Wood failure by internal bonding test in
fancy veneer overlaid engineered wood
flooring.
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Table 2. Formaldehyde emission of plywood
Formaldehyde emission

. 3
Adhesive (mg/L) Grade
UMF resin 0.832 El
CON 1 0756 El
Modified Serum
Protein adhesive 0025 SEo
with PF
Serum protein
(cons : 30%) 0018 SEo

CON 1: Adhesive mixed with EVA : UMF : PMDI (= 9: 25: 1).
3. SEo : super Eo grade, below 03 ppm of HCHO emission by
Korean Standard.

Table 3. Viscosity of adhesive

Modified serum
protein adhesive
(cps)

7990

Serum protein

Adhesive (ps)

5519

Serum (conc. 30%)
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