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Abstract: To utilize desulfurized gypsum, which is an industrial waste produced by flue gas desulfurization, the
melamine resin-reinforced desulfurized gypsum-fiber composite system was studied. By matching and optimizing the
curing conditions of the melamine resin with the hydration molding process of gypsum, combined with the analysis
of the structure and morphology of the composite system, the gypsum composite board with excellent comprehensive
properties was developed. The results show that the reasonable coordination and matching between the curing and
crosslinking of the melamine resin and the growth process of gypsum whiskers not only help to form a close
combination of organic and inorganic, but also help to strengthen the adhesion between the desulfurized gypsum
whiskers and glass fibers, promoting the realization of the strengthening effect of the melamine resin on the material
performance. The flexural strength of the gypsum composite board is not less than 18 MPa, the compressive strength

1s greater than 25 MPa, the elastic modulus is greater than 6 500 MPa, and the 24 h water absorption ratio is less
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than 3.0%. The main performance exceeds that of traditional cement or calcium silicate type basic board, with obvious

technical and market development prospects.

Key words: melamine resin; desulfurized gypsum; combined forming process; synergistic effect
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Fig.1 Process diagram of melamine resin reinforced desulfurization gypsum composite material
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gypsum samples with hydrogypsum ratio
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Relationship of the flexural strength, compressive strength, water absorption ratio and elastic modulus of desulfurized

Hydrogypsum ratio Flexural strength/MPa

Compressive strength/MPa

Water absorption ratio(by

Elasti dulus/MPa
astic modulus/MPa mass. 24 1)/ %

0.45 5.6
0.40 5.7
0.38 7.9
0.35 8.3
0.32 9.0
0.31 5.1
0. 30 4.8

6.6

7.6

8.3

o2

9.0

6.8

2]

2794 14.8
3155 14.5
3330 14.2
3410 12.7
3800 12.0
3200 13.0
2700 14.0
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Table 2 Related properties of melamine-desulfurized gypsum composite boards

. . . Flexural Compressive . . .
Drying w(melamine Density/ Elastic Water absorption ratio
No. o . o strength/ strength/
temperature/°C resin)/ % (grem™?) modulus/MPa (by mass, 24 h)/ %
MPa MPa
1 60 2.0 1.71 8.8 9.2 3700 12.3
2 60 4.0 1.68 8.5 10.8 3860 11.9
3 60 6.0 1.72 9.2 11.0 3880 10.8
4 60 8.0 * * * * *
5(a) 60 6.0 * * * * *
6(b) 60 6.0 * * * * *
7(c) 60 6.0 1.76 12.5 14.5 4 300 10.2
8(c) 80 6.0 1.78 15.5 18.7 5500 6.5
9(c) 100 6.0 1.75 14.5 14.9 4 800 7.8
10(c) 120 6.0 1.76 13.0 12.9 4 600 8.2

Note: *—Unable to molding;a—Treatment of melamine prepolymer with 10% oxalic acid solution;b—Treatment of melamine prepolymer

with phosphoric acid;c—Treatment of melamineprepolymer with concentrated hydrochloric acid.
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Table 3 Effects of different contents of glass fiber on the flexural strength, compressive strength, water absorption and elastic
modulus of composite boards

Water absorption ratio

w(glass fiber)/ % Flexural strength/MPa Compressive strength/MPa Elastic modulus/MPa (by mass, 24 h)/ %
0 15.5 18.7 5500 6.5
1.0 16. 4 20.9 5700 5.6
2.0 16.4 21.5 5900 4.2
3.0 17.0 23.5 6 200 3.8
4.0 17.8 27.0 6 500 3.2
5.0 16.9 23.0 5390 2.8
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Fig. 2 Effect of glass fiber contents on flexural curves
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Table 4 Mechanical performances of different composite

Water absorption ratio

Composite system Contact angle/(%)

(by mass)/ %
A 12.0 40
B 7.8 68
C 6.5 72
D 3.2 95

boards
Composite Flexural Compressive Elastic
system strength/MPa  strength/MPa  modulus/MPa
A 9.0 9.0 3800
B 12.0 18.0 4780
C 15.0 17.0 5500
D 17.8 27.0 6 500
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Fig. 3 Internal structure of the composite boards
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