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Modification and Performance of Magnesium Oxychloride Adhesive
for Plywood

WANG Ying, WANG Huishan, LYU Shaoyi, ZHANG Longfei, PENG Limin

(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: To improve the bonding strength and water resistance of plywood made with magnesium
oxychloride adhesive, phosphoric acid and nano-silicon dioxide were used as modifiers. The properties of
magnesium oxychloride adhesive and plywood prepared by adding single and composite modifiers were
analyzed. The results show that the modification with phosphoric acid and nano-silica can improve the
physical and mechanical properties of magnesium oxychloride adhesive. The effect of the composite of
the two modifiers with an optimal proportion is better than that of either one single modifier. When
phosphoric acid and nano-silica are added at the same time with a ratio of (calculated by MgO mass) 1%
and 3% respectively, the softening coefficient of the modified magnesium oxychloride adhesive can reach
0.95. The analysis results from Fourier transform infrared spectrometer, X-ray diffractometer, and
scanning electron microscope show that the modifier does not chemically react with the magnesium
oxychloride adhesive, but changes the state of 518 phase crystals and the filling of pores by nano-
particles, which prevents the hydrolysis of 518 phase crystals, inhibits the generation of Mg(OH),, and
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forms a denser structure. The dry and wet bonding strengths of plywood prepared with optimal modified

magnesium oxychloride adhesive can reach 1.51 and 1.25 MPa, which meets the requirement

of 20.70 MPa of GB/T 9846—2015 Plywood for general use.

Key words: magnesium oxychloride adhesive (MOA); phosphoric acid; nano silica; 518 phases; bond

strength; water resistance
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Fig.1 Flexural strength (a), compressive strength (b), and softening coefficient (¢) of unmodified and modified MOA



54 1

E OB AN BRI ot T S PRI 47

AT F AR RN 1e. AL REL
BAEBOK, SRR BRI K P RE R =™ A
Tl IR N oK — AL EE (1) 3 MOA-3 FIMOA-4, 3K
1k 2 %055 5327 22 0.89 #110.95, L MOA-0 43 5] 2
BT 97.7% 1 111.1%, TR 7/KPERE & 158

i, HETER R, ok E AR
i 7K 1 B AP B SR P Y $ . H MOA-4 i
IKVEREAN ) 220 B s i, R B IR Aok — Ak

A N Rt SR BEIR BRI PERE -

2.1.2 HkEHiE

2.1.2.1  HRAEWES AT B FTIR MK K 40 4 okt
AR FEI . BIRFRY MOA IRFE 1)
ZEANERE BN 2a s o Herb 518 A 4k o IR AT
FEAE 3 750~3 250 em ™ [X 8] H BB (R U, R
3695 cm™ M13 614 cm™ Ab {1 I§E K H 518 A1 & A 1
Mg—OH M4 HRE) . 1E 3 422 om™ &b ) B8 W IS A2 H

a

m}-\sw

MOA-7
N\ > S S e 7\ Y A — SR
Nos o "MOA-6 \
N o MO 5 e
¥ YMOA-4 AN

T Moa— N\
T e A WMOAZ T TN
MOA-1 1153

MeaT 1457
36954 4 1654 1046 530

4000 3500 3000 2500 2000 1500 1000 500
P4k /em™!

518 AH &m A& W 25 & K 43 7 1A 4 iR 3 7 AR,
1 654 co™ &b AW AT A& 518 FH S A4 N 45 A K 40 1
(S BRSP4, & 2a T MOA IR FE G i 41
A7 M 3 600~3 000 cm™ ] O—H & [ & 3l (1) 45 F T
s FTE 1654 em™ (G IE, EIKE AL M
Ko BUPE IR X R R MOA-0 1) W i e I B 2
Ak, B S MOA B AR AL i B 7= A
s, MRS MOA R Z A KA E B

2K 7 dJ5 MOA iR (1 2041 6 1 E an 1] 26 Fir
o 5 B 2a%F L AT, WK 6 HIAREAE 3 698 em™
Aab P R VAT U B S A K, T 518 A B AR PRV A U K
THRABFAE, VLR K G P ER Y 518 41 & A
KA, A Mg(OH),; T M B AE PE /K Al 5 38 Of
BT IS SIS AHARARVE, 6 A S SR A n N AT DA
AN 518 AH SRR /KR, B2 SR BRI
i 7K 1k BEAN F7 2 1 R

b
W MOT-M
) - MOA-7
B \ ~ '/ o x/MQAf_é’" G B B Py
N “MOAS e
b —_ MOA-4 e

W[ oAz~ L
m
RN SN

3698 MOA-0 1448
3419 1632 445
4000 3500 3000 2500 2000 1500 1000 500

WH/em™

B2 BRFF@FMFKTRE(DIMOARILIIMEIEE

Fig.2 Infrared spectra of MOA after 7 days in natural environment(a) and soaking in water (b)
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