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ABSTRACT

This study is intended to examine the degree of phosphorescent luminance in proportion to the
amount of phosphorescent pigments in the ceramic based coating. The results of this study were that
the degree of phosphorescent luminance was increased in proportion to the amount of phosphorescent
pigments in the ceramic based coatings. Samples with more than 20% of phosphorescent pigments
exceeded the Japanese Industrial Standard for security signs. Luminance levels 10 times greater than
the KS and JIS standard were obtained with a concentration of 50%. The luminance increased initially
with the number of applications of the ceramic based coating but there was no further increase for
more than 4 applications. The water-based phosphorescent ceramics developed here are made entirely
of inorganic materials and do not generate toxic gases. The optical characteristics of these materials
makes them suitable for use in phosphorescent emergency exit signs in place of the traditionally used
vinyl chloride materials.

Keywords : Phosphorescent luminance, Photoluminescent pigment, Ceramic, Inorganic material, Emergency
exit sign, Vinyl chloride
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Table 1. Structure of the ceramic composite
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Fig. 1. Pictures before and after illumination.

(a) before illumination
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Table 3. Relationship between number of coating and
thickness of membranes
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Fig, 2. Relationship between number of coating applications
and phosphorescent luminance.
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Fig. 3. Relationship between pigment concentration and
phosphorescent luminance.
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Fig. 4. Luminance for coatings with different pigment
particle size.

10000 ——

T
| —o—oteAl ()
[ —m—ch2 2 a(®)
i i

<
(=3
(=]

O JIsiE

/]
K
H

Pl
Pl

&3 = (med/m)
S
o

o

1 10 100
B 8 (min)

Fig. 5. Luminance of samples with and without top
coatings.
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Fig. 6. Luminance of materials stored indoors for the
different lengths of time.
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Fig. 7. Spectral chromaticity coordinates.

29 dwbdo g AR EI Y gAY I
EEA), veg SFEA)E 2407 G0 kA s,
4e Aesith o 3 48 39 23U Z(D65)E 200
9 ol A oAl AlgAle] L& 2087 2A}
gok AL AA -, AR ARA (9EE CR310E 4
Ao 2 AJgA o] AX|ela &3 B A= A
< gt

52 XM= &8 A3t

Fig. 72 S3AHR L, dshuidAlel sidfe 84,
vlekg 23l o) As 29 AIE i) Fig
794 FFAE R LY AEE tE duREs A9
Aze} Aol F58 ghg EMIRILE 2 w7 &%
ARtg e gdfEs IAEN 493 EFI =
& AAAGRER )l ok Ale ")

6.d E
2 s APAle] 2HAE EYS Wl o}
B2 WHE E4E 4% e 2L AE

AA, 38 EYEH AT HAE EYE
o HlAsiA JFFEE FUEAT 20% % EY
@ AlgAle ise HAEAT FARE OEFIg
50% EU AFAle FHBEG 1My B2 Z AR
E dLe F Yk

B4, S3A g2 £X34e B3I 5o A
£ X5 viEEiA 1B EE Fust 2y
U X357 43 ool HY AFF Y e
ERA] bt

olde] AEAM FFAEEas AT Asrt &
F EAANBCx, FEH o2 HFudFETA 2N
ZFH3] o8 e ASZr AdEh Lol
FEW Ao BXA AEE A Z2 el =3
QA A olA 2T Fx Y3, GEEE ol &
7Vt AETE & ¢ A

il
J]

ro

=
[L

1. Qs =, “shAl = 18 A7|eby Aol A &3
I -F A28 A, tl7 Fire EXPO '05 7]<A
wu, pp.5-20(2005).

2. BRUEBHEE, “HEUHBIIEIC BT A RTERS 28T 5
LAEREROHEE”, BETRER221, pp.47-48(2005).

3. REVEMEE, “HFERESICE T BB B R O
HOTENITROREO TR R & EE”, pp.9-12

T. of Korean Institute of Fire Sci. & Eng., Vol. 19, No. 4, 2005



46 . PREAREL - $EE - 319 - Mark 1 Jones

(R 174E). - pp403-404(2004).

4. ARBIERE, PAtE—, BRRRIL, <o HEiEic 6. bre—d AR, HUFE, SINEE, Lo
B9 5 HEE09mze, TARZGHER 33, ppd0l- FEE ORI IR 28307, B AL aihime
402(2004). BF9CEE %(2004).

5. bMR—&, BIIEESE, A RGL, S3RE R, <L 7. Wbk, <zl FE, UL BB (2004).
FERER O ICE T 277, AR RS,

gHF3fA RS =2 A19F A4E, 20054



