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Synthesis and Flame Retardant Characteristics of Melamine
Cyanurate Treated with Silane Agent
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Abstract : Melamincyanurate(MC), as an non halogen flame retardant are used as the
polymer and plastic materials. In this study, melamine and cyanuric acid were used for the
synthesis of MC. The optimum condition of synthetic MC were controlled by different molar
ratio of melamine to cyanuric acid. MC was modified by coupling reaction with four different
agents. The influences of modified MC were based on the coupling agent types. Preparation
methods are available to offer the prospect of improved morphology control deposit stability
in polyol. The results reveal that glycidoxypropyltrimethoxysilane(GDS) has the best storage
stability. The best properties were obtained with melamine and cyanuric acid from 1:1 molar
ratio. Modification of MC through coupling agent can efficiently enhanced the deposit stability

in polyol up to 30 %.
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Table 1. Formulation of Sample for MC and Coupling Agent

Sample Name

Melamine
(mol)

Cyanuric
acid
(mol)

Coupling Agent (wt%)

APS MCS AES GDS

MC-1

1.0

0.95

MC-2

1.0

1.00

MC-3

1.0

1.05

APS-1

1.0

1.00

1.5

APS-2

3.0

APS-3

5.0

MCS-1

15

MCS-2

3.0

MCS-3

5.0

AES-1

1.5

AES-2

3.0

AES-3

5.0

GDS-1

15

GDS-2

3.0

GDS-3

5.0

Melamine dispersion

water

Stirring

Mol ratin

Drapping Coupling Agent '—»

Filtering

Washing

Drying{at 105°C, J4hr)

Grinding

Polyo

Dispersion

Melamire : Cyanuric acid = 1:0.95-105

Heat treatment(at 85°C, 30 min)

Fig. 1. Synthetic procedures for melamine

cyanurate.
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Fig. 2. XRD patterns of MC at different
precusor molar ratio.

- 303 -



Vol. 27, No. 3 (2010)

Agkol e Wehm Aoprelol o] FaR HAsy

Fig. 3. SEM images of MC at different precusor molar ratio MC-1,

MC-2, MC-3.
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3.2.1. XRD &4

Bglth 7 AEe ASYAE 3

Intensity (a.u.)

20 30 40 50 60 70

20 degree
Fig. 4. XRD patterns of MC by different
coupling agents.
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Fig. 5. SEM images of MC synthesized with 5 wt% coupling agents.
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Fig. 6. EDS results of MC synthesized with different coupling agents.
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Fig. 7. FT-IR spectrum of MC.
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Fig. 9. Dispersion curves of MC in polyol.
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Fig. 10. TG/DTA curves of MC.
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Table 2. Formulation of Polyurethane Foam

Additive agent of Weight(g)
Polyol
SampleA | SampleB | SampleC | SampleD | SampleE
Polyol 100 100 100 100 100
Water 0.5 0.5 0.5 0.5 0.5
Surfactant 1.0 1.0 1.0 1.0 1.0
Catalyst 2.0 2.0 2.0 2.0 2.0
Closslinker 1.5 1.5 1.5 1.5 1.5
Blowing Agent 25 25 25 25 25
Diisocyanate 120 120 120 120 120
Flame Retardants 0 1 3 5 10
Total 250 251 253 255 260
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