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Development of Curing Agent of Soy Protein-Melamine-Urea-Formaldehyde (SMUF) Resin
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Abstract: A soy protein-melamine-urea-formaldehyde resin with lower molar ratio was prepared by using
soy protein degradation fluid, melamine, urea and high concentration formaldehyde. ( NH, ),SO,,
(NH,),S,04,(NH,), HPO, and H,PO, were as used to investigate the effect of these curing agents on the
basci phycial-chemcial properties of SMUF resin. The results showed that 1) (NH,),SO, could not fully
cure SMUF resin, the resultant resin had lower bonding strength, inferior water resistance, and loose and
porous curing interface. 2) H;PO, and (NH,),S,Os belonged to medium strong acid system,they could ac-
celerate the curing speed of SMUF resin in some extents. The bonding strength and water resistance were
improved, although curing temperature decreased significantly, curing exothermic value increased. 3)
(NH,);HPO, was a buffering acid, the curing speed was very uniform. The resin performances, bonding
strength.,and water resistance were better. The curing temperature was lower and the resin curing interface
was uniform.

Key words: soy protein-melamine-urea-formaldehyde resin (SMUF) curing agent; bonding performance;

curing behavior; thermal performance
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Table 1  Effects of curing agents on the performance of SMUF resin

[ £k 551 B/ (mPa « s) fiz i pH 16 )5 5 pH T8/ MPa fiff 3 7K 56 & / MPa
(NH,)»S0, 3 400 7.17 6.43 2.70 1.71
(NH)2S, 05 2 000 7.14 4.40 2.53 1.83
(NH;)» HPO, 1900 7.19 6.01 2.35 2.03
H; PO, 2 050 5. 60 4.60 2.41 2.41
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Fig. 1 DSC curves of SMUF resin with different curing agents
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Table 2 DSC parameters of SMUF resin with different curing agents
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Fig. 2 TG curve of SMUF resin with different curing agents
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Table 3 TG parameter of SMUF resin with different hardener

(NH) 2SO, 111.6 334.3
(NH{)2S;0g 100. 8 377.1
(NH;) 2 HPO, 107.9 463. 3
H; PO, 105.6 364. 1

Bl 2 gk 3 AR TE AL~ SMUF # fig [ 1k
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B E L8 TG &G FEA —3, K& mh 3
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220~350 42.94
350~650 22.25
(NH{),S;0s 50~220 10.03 19.16
220~350 53.76
350~650 17.05
(NHp), HPO, 50~220 14.35 19.83
220~350 47.71
350~650 21.11
H; PO, 50~220 14.16 12. 24
220~350 55.68
350~650 17.92
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Fig.3 SEM profile images of SMUF resin with different curing agents
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