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Preparation of Formaldehyde-free Starch Adhesive

WANG Yan-ming', YU Jing', LI Min-xian', YANG Gui-hua*, ZHANG Ning', HAO Jia-qi'
(1.Tangshan Normal University, Tangshan 063000, China;
2.Shijiazhuang Pharmaceutical Group, Zhongnuo Pharmaceutical Co., Ltd., Shijiazhuang 050000, China)

ABSTRACT: The work aims to research the preparation of formaldehyde-free starch adhesive with sodium tripolyphos-
phate instead of formaldehyde. A kind of environmental friendly starch adhesive was produced by using starch, polyvinyl
alcohol (PVA) and polyacrylamide (PAM) as principal raw material, sodium hypochlorite as oxidizing agent, water as
solvent, and sodium tripolyphosphate as cross-linking agent. Single-factor experiment was carried out to investigate the
effect of main factors, such as mass of polyacrylamide, kind of oxidizing agent, mass of oxidizing agent and mass of water
on starch adhesive. The results showed that the optimal parameters were 9 g starch, 1 g polyacrylamide, 2.5 mL sodium
hypochlorite as oxidizing agent, 160 mL water and pH=8 ~ 9. In conclusion, the environmental friendly adhesive has sta-
ble performance and good bonding effect. It is suitable for use in industrial process.
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Fig.1 Influence of mass of PAM on the viscosity and water
resistance of adhesive
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Fig.2 Influence of mass of PAM on the bonding strength of
adhesive
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Fig.3 Influence of mass of sodium hypochlorite and potas-
sium permanganate on the viscosity of adhesive

3.8¢ 220
L] wmmis
K 34t " ~ o
£ /Q ekt | K
& 41.0 kY|
g 3.0+ W
X a8 los R
26 &
2_/1

0 % 10 10 20 13
K /(Pa + s)
P4 YRR S A U X IR 7RG P P 2

Fig.4 Influence of mass of sodium hypochlorite and hydrogen
peroxide on the viscosity of adhesive
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Fig.5 Influence of water quantity on the viscosity
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Fig.6 Influence of mass of sodium tripolyphosphate on the
viscosity and water resistance of adhesive
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