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ABSTRACT

In this study, a non-halogen type organic-inorganic hybrid flame retardant sol, which can impart flame resistance to
synthesize silicate of inorganic material and silane coupling agent of organic material by a sol-gel method, were newly
manufactured. The addition of flame retardant will prevent loss of life in a fire because smoke from the flammability of
interior finishing materials used as the construction materials poses a major danger. The smoke density measurement standard
based on flame retardant performance standards, experiments were conducted according to the test equipment and procedures
of ASTM E 662. The non-flaming mode experiment and the flaming mode experiment were conducted to confirm the
performance of the manufactured flame retardant sol. As a result, the manufactured flame retardant sol improved the physical
properties and heat resistance of existing flame retardants, and decreased the smoke production of the fire. Therefore, it may
be possible to reduce the damage caused by smoke and expand the applications to various interior finishing materials.
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Table 1. Application Field

£

Item

Apply field

Mechanical and optical

Hard Coating, Fiber Reinforced Plastic

Lens: High Refraction Lens, Glasses Lens

Communication: Wave Guide, Optical Fibers, Micro Lenses
Hologram: 3D Display, Memory

Heat

High Temperature Material, Thin Film and Coating for Infrared Reflection

Electromagnetism

LCD Spacers, LCD Substrate, LCD Color Filter

Chemistry, Somatology, Medicine

Catalyst (for Automobile, for Polymerization), Structure Control Synthesis, Filter,
Separation Membrane, Artificial Bone and Implant

Anti-stain Coating, Anti-corrosive Coating, Paint, Coating for Architecture and

Surface .
Construction
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Figure 1. The chemical structure of SCA.
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Table 2. General Properties of SCA (KBE-903 APTES)

Chemical name 3-Aminopropyltriethoxysilane
CAS no. 919-30-2
EINECS no. 213-048-4
Empirical formula CoH3NOsSi
Appearance Colorless transparent liquid
Density (p 20, g/em’) 0.9510+0.005
Refractive index (n»sD) 1.4225+0.005
Purity 98%
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Figure 2. Manufacturing process of flame retardant coating sol.
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(a) appearance

(b) internal
Figure 5. Smoke density chamber (ASTM E 662).
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Table 3. Measurement Results of Smoke Density (Ds) by Non-Flaming Mode
Experiment samples Ds (90 s) Ds (240 s) Ds (600 s) Dsm
MDF-0 5.82 170.53 473.13 510.11
MDEF-1 7.27 177.12 309.78 330.85
MDEF-1G 16.19 250.00 412.78 472.34
MDEF-1F 16.25 181.24 352.71 424.22
MDF-2 7.47 252.72 370.38 396.13
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Figure 6. Result graph of non-flaming mode.
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Figure 7. Result graph of flaming mode.
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Table 4. Measurement Results of Smoke Density (Ds) by Flaming Mode

Experiment Samples Ds (90 s) Ds (240 s) Ds (600 s) Dsm

MDF-0 1.17 27.89 213.23 249.34

MDF-1 0.33 6.80 101.93 159.72

MDF-1G 85.82 262.61 303.41 422.30

MDF-1F 82.17 205.14 262.62 334.36

MDF-2 0.33 10.89 130.50 194.13
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Table 5. Smoke Density (Ds) Increment by Non-Flaming and Flaming Mode (Standard MDF-1)

Item Non-Flaming Mode Flaming Mode
MDF-0 +510.11 +249.34
Manufactured Flame Retardant Sol=(MDEF-1)-(MDF-0) -179.26 -89.62
Non-Flame Retardant PVC Film [G]=(MDF-1G)-(MDF-1) +141.49 +262.58
Flame Retardant PVC Film [F]=(MDF-1F)-(MDEF-1) +93.37 +174.64
MDF-0G (Estimation) 651.30 511.92
MDF-0F (Estimation) 603.48 423.98
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