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Abstract — This study has been accomplished by the coating experiments to develope the synthetic fabrics with thermal resis-
tance, which are the economic and efficient filter at high temperature. The thermal resistance of the fabric filter was experi-
mentally determined by the changes of the weight, thickness, and contraction of the coated and non-coated filters. The tested
temperatures were 36CQ and 400C. The weight losses of the ARABON and CARBON fabrics are 36.3% and 38.9%, and
the contractions are 13.7% and 21.7% at®@0ompared to 408 respectively. The change index, CI, was defined and used
for providing the thermal resistant information of the tested fabrics. The most coating material is) MQKCGARBON fab-
rics at 300°C and 400C.
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Table 1. Fabrics for medium and high temperature

Weight Usage Temp®C) Differential pressure

Product (D Cont  Max  (MmHO)
Huyglas 1607-S felt 0.640 260 310 66.0
Huyglas 1701 felt 0.379 260 310 70.1
Woven fiberglass 0.522 260 290 128.0
Woven fiberglass 0.379 260 290 125.7
Goretex/glass 0.403 260 270 60.7
P-84 felt 0.379 260 290 78.5
Nomex felt 0.332 190 220 85.6
Ryton/rastex felt 0.379 190 230 85.9
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Table 2. Comparison of the tensile properties of the fabrics
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) Density Tensile strength Tensile elasticity Elongation
Fiber type
(glem) g/de kg/mnf g/de kg/mnf (%)
Reinforced thermal resistance fiber ARABON (S) 1.39 28 350 590 ,4007 4.6
PPTA(reg) 144 22 285 460 ,@0 3.8
PPTA(HM) 1.45 22 285 000 13000 2.4
MPIA 1.38 5.6 70 60 800 38
Steel Tire cor 7.85 3.4 240 280 200 1.7
Glass E-Glass 2.54 9.6 220 300 ,000 4.0
Carbon PAN(HT) 1.80 26 420 ,400 24000 17
PAN(HM) 181 15 250 200 40000 0.6
Pitch(G.P) 1.65 5.0 75 200 ,@00 13
Polyester Tire yarn 1.38 9.2 115 100 ,300 13
Nylon 6 Tire yarn 1.14 9.4 100 50 500 19

HWAHAK KONGHAK Vol. 41, No. 6, December, 2003



758 oS

Table 3. Experimental resultsof thermal resistant fabrics
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Weight Thickness Contraction
. Color Etc
Unit g % mm % mm %
ARABON 300°C Before 0.814 12.3 4.4 2,500 6.9 Black 3hr
After 0.714 3.25 2,328
ARABON 400°C Before 0.809 48.6 27.9 2,500 20.6 Black
After 0.416 2.45 1,985
CARBON 300°C Before 1.646 19.4 29.8 2,500 9.6 Not change
After 1.326 4.60 2,259
CARBON 400°C Before 1.605 58.3 43.5 2,500 31.3 " "
After 0.670 3.70 1,718
100 100 [@F """~~~ 77 e T
LG [ 3 o -
. fe ! A 1 F o
[ weight 90 | ‘I ARG B 21
80 80 | f f (I
contraction = T B o R |
. STIHA R AR AR H _
o AR 2 I 3
§ 60 — 2 60 ?,'_:':.--u--.- --E-j_.‘—_z B & 300
) $ 5o (B 2 BRI B 2B 4 o 1 | @ 400
B __ 2 o B S B =8 c:l
o S 40 B B B B B B =8 F:
> 2 Gl B B BB B £ Zim=gl
s 40 30 | B B B B M = B B
5 R R OB B R =3 BB
20 [EE B B B =8 =3 SER=3
e B B R OB B B B B el
BB R R B e Emcir
20 = 0 B B BB BB R R
0 0123 45678091MH 12
vl el I | Sample No.
0 ARABON  ARABON CARBON CARBON Fig. 3. The weight loss of the coated CARBON filters at 300 and 400.
300 400 300 400
Fig. 1. Experimental results: the weight change and contraction of the _ N
test filter. 3) AlzE WY 7Y EFHEC] CARBON O 7 A8 E 3087 S
3] G F AAA A2olA Fol BB E 2L fERAlelA XA
S HAATH oA $d5] Azt
4) FAI9} AZ2] FA7]15 A - 300°C2}+ 400°ColA 31|17 BESE 5
FAE %It
2-2-2. A}

Fig. 2. Shapes of the ARABON (top) and CARBON (bottom) fabrics.
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Table 4. Coating materials for non-flammable filter
Sample No. 1 2 3 4 5 6 7 8 9 10 11 12
Borax 35 2.35 2.5 0.75 35
Boric acid 15 1.0 25 2.5 1.75 2.35 15
Diammonium phosphate 1.65 25 1.25
Sodium phosphate dodecahydrate 25 0.75 0.9
Ammonium sulfamate 3.75
Ammonium bromide 5
Sodium tungstate dihydrate 1.0
Water glass 25
Aluminum nitrate nonahydrate 2
Poly vivyl acetate 4
Boron nitrate 1
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Fig. 5. The change index of coated CARBON filter at 300 and 46G.
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Fig. 4. The contraction of coated CARBON filter at 300 and 408C.
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