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Preparation and properties of citric acid-modified
polyvinyl acetate adhesives
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Abstract: In order to improve the water resistance of polyvinyl acetate (PVAc) adhesive, a series of citric acid
(CA)-modified PVAc adhesives were prepared, with the morphology was characterized by SEM. The effects
of CA addition amount (based on the mass of PVAc emulsion, the same below) on the structure, thermal
stability and hydrophobic properties of CA modified PVAc coating were analyzed by XRD, FTIR, TGA, DSC,
water absorption and contact angle measurements. The CA modified PVAc adhesive was used to bond
plywood for evaluation on its bonding strength. The results showed that while CA reacted with hydroxyl
groups in PVAc, it displayed little effect on the crystallinity of adhesive. The addition of CA improved the heat
resistance of PVAc, and the PVAc-CAS coating prepared with 5% addition amount of CA had a glass
transition temperature increased from 39.2 °C (PVAc-CAO coating) to 41.5 °C, the lowest water absorption
of 7.7%, and the highest water contact angle of 86.9°. The wet bonding strength and boiling water bonding
strength of plywood reached 1.22 and 1.08 MPa, increased by 38.6% and 52.1%, respectively, in comparison
to that of PVAc bonded plywood (wet bonding strength 0.88 MPa, boiling bonding strength 0.71 MPa).
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Fig. 1 SEM of PVAc emulsion
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Fig. 2 FTIR spectra (a) and XRD patterns (b) of PVAc and
CA modified PVAc coatings
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Fig. 3 Change of water absorption rate of CA modified
PVAc coatings with CA addition amount
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Fig. 4 Water contact angle test results of CA modified PVAc
coatings
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SHVERT; 5 = BXAE 400~800 °C, FHESE N4 T4E
SEF R B AR A2,

100 2
—— PVAc-CAO
80 —— PVAc-CAl
i —— PVAc-CA3
° —— PVAc-CAS
g_ 60 L —— PVAc-CA10
B
2 ol
=
20 +
0 100 200 300 400 500 600 700 800
REEC
# 18
b
& 16t
T 14 | PVAc-CAO
~ 12 N
é" ol 39.2°C
E gk 432 °C PVAc-CA.
6 41.5°C
4F
2

6 26 4b 66 éo 160 120 140
HEE/C
Bl 5 CA Btk PVAC IRIE) TG #iZk(a )A1 DSC thZ(b)

Fig. 5 TG curves (a) and DSC curves (b) of CA modified
PVAc coatings
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Fig. 6  Test results of bonding strength of eucalyptus plywooda
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