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Abstract: For enhancing the flame-retardant properties of wallpapers, we developed an organic-inorganic hybrid solution with
ZrSiO4 as a functional ceramic powder, coated on non-woven fabric using dip coating, spray coating, and slot-die coating
methods. Their flame retardant properties were characterized by a 45° combustion tester, which is manufactured according to
the flame-retardant performance standard (KOFEIS 1001 and KS F 2819). In organic-inorganic hybrid solution, with increasing
the concentration of acid-catalyst (acetic acid), the precipitation of ZrSiO4 powders increased, and the flame retardant properties
decreased. The highest flame retardant result was obtained for the solution adding 5 wt% acetic acid. The optimization of the
coating method and coating number resulted in the most excellent flame-retardant properties being obtained for the non-woven
fabric coated for 5 or 7 times by dip coating method, and their flame-retardant properties corresponded to class 2 flame-retardant

performance of wallpapers.
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Fig. 1. Schematic diagram of the manufacturing process of organic-inorganic hybrid solution and coating.

a

Table 1. Types of flame-retardant for combustion test results.

Type Carbonization length After flame After glow
Fire retardant level 1 Less than 50 mm none” )
Fire retardant level 2 Less than 100 mm Less than 5 seconds Doesn’t exist

after 1 minute.
Fire retardant level 3 Less than 150 mm Less than 5 seconds

* Less than 1 seconds.
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Fig. 2. Flame-retardant performance with the ratio of functional ceramic ZrSiO4 powder.
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Fig. 3. Precipitation and flame-retardant performance with the amount of acetic acid added to the hybrid solution.
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