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Abstract ;
was developed with modified corn starch as its main component. To meet the specifications required
by JIS K6806-2003 for room temperature cured resin, the author optimized the formulation of the

An aqueous polymer isocyanate (API) adhesive, that cures under room temperature,

API system using an orthogonal experiment. The influential factors evaluated in this study included
percentages of modified corn starch, oxalic acid, polyvinyl alcohol (PVA), and polymeric
diphenylmethane diisocyanate (PMDI). Three-layer plywood samples were made and their shear
strengths under three conditions (normal, 60 °C hot-water immersion, and repeat boil) were
evaluated. The results showed that the performance of plywood samples made with the optimized

API formulation met the JIS K6806-2003 product specifications.
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D EM KB LK (Quercus spp. ), &K%
6%~12%, B 0. 67~0. 77 g/cm®, H & RAIE B
30 mmX25 mmX10 mm AH;

2) JFR ERIEH, Tk &, KEKXRERA R
ANTIRME B EME 1799 B (PVA) + e M
WORERAHEK, Z "8, NaOH, it m A bk
T & Tk RE R EME(PMDD, LB Z 8
ERARMER, Tk &

D AUy AR SIREAAR, AE
%4 33.6%~35.2%, i BF 1 000~1 500 mPa s s,
pH {H 3. 5~7. 5, KR &R 2~4 %, L FRREH 20
~25 h,

1.2 Hg
1.2.1 H&TE

D PVAKEHHE BR—ERPVA#E12%H
BRAS MAERAKT 1000 mL =048, @t
KBFRZES C,AHE 1 hHHELERE WA
PVA &8 0. 1% R EIEHR (+ 5 M) f
PVA BHy 3NHMEN (R RT B R, B
30 min FREZFEREBUHEA.

2) ZRMIBEHE M 0 NHRE MK
MAERK, SEBHFABZES C,REZZ -8
LR ZREA.

3) Jewa: APT 50/H &

O BR—EBE SR EERNMAE 1000 mL =

30%, F 3% 19 NaOH 5 #%8% pH {4 8. 5;

Q@ REBHRE, 7 20 min JH#5 3 A PVA
KW s R S5 7E 120 min P§, B/ 10 min ZZHFMA
NaOH #1Z B, BI I A B 6 pH EF3] 9,
AZZFf#E pH RED| 6, HBRIMABBAMZ — 85

@ MALTEXER LR 0. 1R FDER
ARG, B 30 min, BIHIFSIEM B APL 57,
1.2.2 ARt #EEARMHENILE.Z R,
PVA #2285 PMDI B &, R Lis (4°) ERRITHR
HHRR, il 3 BAAR. BEBELZSE N BEREK
B (1254+25)g/m®, FIRANIE 1. 2 MPa, i} (8] 24 h,

B KBFERESEAR, e RS HENER

NECH: ESWHEER 35%.Z =& 30%., PVA
1206, MR IE & APL 37 ER P RERY S B>
30% .32k PMDI ip A& 5 5%~20%.
1.2.3 #EElRW E4AWEEEWERE SR
JIS K6806-2003, #47 3 MR AT MM . O 1%
BER; © NGO CTHARH; O I KWK
4 hf5, (60D CHES B3R T4 20 h, BABK
hE LD BHEARHEER.

2 GRESH

HEIER BT RHBTRE, RWARRE L&
EEN I IEES, DIEPKRE, [ KREFHIX
By SR B REAO R LR 1o

*1 EXRBHERSHH
Tab. 1 Design and results of the orthogonal experiment

_ . JFE 9738 B /MPa
Y wiEh/e  Z-M/s FVA/e PMDL/% T%KE  I#akR® LEREAR
1 1(50) 1(6) 1(15) 1(20) 9.95 8.04 6.28
2 1 2(8) 2(20) 2(15) 10. 51 6. 87 5. 83
3 1 3(10) 3(25) 3(10) 11. 24 6.33 5.26
4 1 C4(12) 4(30) 45 11.87 6.01 4.87
5 2(55) 1 2 3 11.55 7.08 5.99
6 2 2 1 4 10.72 7.56 5.73
7 2 3 4 1 12.06 8.52 6.48
8 2 4 3 2 12.28 8.15 6.02
9 3(60) 1 3 4 11.41 5.84 5.15
10 3 2 4 3 11.02 6.75 5.59
11 3 3 1 2 10. 06 7.69 5. 84
12 3 4 2 1 10.15 8.22 6.11
13 4(65) 1 4 2 10. 44 6. 98 4,98
14 4 2 3 1 10. 86 7.06 5.82
15 4 3 2 4 10.22 5.71 4,55
16 4 4 1 3 10. 09 6. 29 4.78
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HAE O FH, % PVA R, 1.1
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. REAANESHREN PYAEAMFEH LK
B MHHER, % PVA &, ¥ A4 R R
FE B2 R 18 5 ST 7= A O OB MRS 0 5 BB K o F A
W, FEAK R ANR E B A R 59 R B
PVA FiR## I T .
2.4 APl HES R RE KW

APLp IR 1 . [ BH SRR RER W
ABE Ext [ ABk R ] KREEH KRN
BEEWELA. HE L(DTR, APl HEMREE
B ERENERRERE B I IX%ES
REFIRENEE N ZERRTRBEN. X-HE
HEMBEN O TRENRE CLBLERBNGS
A B s 0 A B, T 2 Bk 3 PMIDI gy 2 1A —
NCO B & =4 MEE M BREYHRNEE
(—OM AR EREE S HETHRRETHAMH
FEENRERHBORS. HEBRETUWAR, K
B TR 5 s BOK B AR T — NCO By R
FEKSHOVERT R R AF R 4 6005 BE » BN ARAE B
BB R A SRR R SRR XRER. Bt
API BT K BT SR R B B



FBE W1y

AH Tk

2009 41 {

HHE JIS 6806-2003 B3R, 7 T4+ 5 B B FRL AL
AR T RIEXABMAHS 3 FAF R ERE
fRITE B APTAH R BHRIBLIL . 103K 2 Fm.

3 WiERR
KRG R R % B E LR M & AP i3
HHBERLR T #TRIERR HARILE 3.

%2 BERBUANTEAAENERE
APl 98£I LL
Tab.2 The optimum starch-based API formulations
for different applications

A& WM/ Z_M/ge PVA/g PMDI/%
I.0%%%E 55 12 30 10
T 2#0k B 9t 55 12 15 15
I REES 55 8 15 20

%3 XEERNLBEMHE APIRIFRR
Tab.3 Performance of starch-based API with optimized formulation

I.0%%%

11 2Bk B9

I XRHEE

WiH

e X ERER/N PHE

L ERFR/% T HEE ﬁﬁf—&k/%_

32,50 0.937 8 2.8

26. 46 2.1 4 200
0.3321 3.0 7.24
0.422 4 1.8 2.54
0.8817 4.3 26. 80
1.260 1 3.5 60. 50

0.938 5 1.2 7.32

&L/ % 36. 50
$5iE/mPa-s 1260
pH & 6.82
KBAHR 2.81
E-fEtaE/h 37.20
& Fi 3/ min 68. 40
Y35 /MPa 13.61

0.881 3 4.2

62.35 5.2
0.374 4 4.2
0.678 8 2.7
0.638 1 4.8
2.007 0 5.8
0.876 2 0.9

0.871 4 3.5 44.50
35.21 2.6 12 730
0. 356 5 2.8 7.65
0.535 2 2.2 2.64
0.789 2 5.2 19. 20
10931 4.3 41.20
0. 900 2 1.6 6. 53
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