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Deodorization of Non-woven Fabrics Bonded with Activated Carbon
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Abstract: The merits of activated carbon for removal of organic compounds have been well known in the various

industrial fields. Fixing methods with activated carbon in the non-woven fabric have the advantages of fast adsorption and

ease of handling when compared with bonding and coating methods. In this study, we have examined deodorization of
non-woven fabrics fixed with activated carbon. We have been tested the deodorization of various kinds activated carbon
and non-woven fabric structures. The effective mixing ratio of activated carbon was 5% on the weight of fabrics, which
are closely related to the fabric structure. The activated carbon with higher mesh size show the better deodorization effect.

Keywords: activated carbon(AC), non-woven fabrics, deodorization, mesh size, low melting fiber(LM), adsorption
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Non-woven fabric

Non-woven fabric

Figure 1. Cross-section of non-woven fabric bonded with

activated carbon.
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Figure 2. Deodorization rates of non-woven fabric bonded with activated carbon.

Table 1. Physical properties data of EVA midsoles

Thickness Weight Tensile strength  Abrasion strength ~ Washfastness Deodorization
(mm) (g/mz) (kgf/2.54cm) (cycle) (grade) rate(%o
4T 44 305 14.7 300 4 18.1
6T 6.2 377 15.5 310 4 18.3
Table 2. Sample names with A/C types
Sample names Mixture
Palm 100mesh AC100 x Non-woven fiber + Palm A/C 100mesh(x%)
A/C 325mesh AC325 x Non-woven fiber + Palm A/C 325mesh(x%)
Hioxy 100mesh HC100 x Non-woven fiber + Hioxy A/C 100mesh(x%)
AC 325mesh HC325 x Non-woven fiber + Hioxy A/C 325mesh(x%)
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Table 3. Specific surface area and pore volume of AC 325 and HC 325
Specific surface anea(BET)(mz/g) Pore volume(cc/g)
AC 325 915 0.39
HC 325 1060 0.62
Table 4. Deodorization with mixture rates of A/C(unit:%)
Mixture rates Samples
of A/C sample 01 sample 02 sample 03 sample 04 sample 05  Means
2% 93 93 94 92 93 93.0
3% 93 93 95 95 94 94.0
ACI100
5% 95 96 95 94 95 95.0
10% 96 95 94 96 94 95.0
2% 93 92 94 94 92 93.0
3% 94 95 96 94 96 95.0
AC325
5% 97 95 95 95 93 95.0
10% 96 96 95 97 96 96.0
2% 94 96 95 95 94 94.8
3% 97 98 97 96 97 97.0
HC100
5% 97 95 98 97 98 97.0
10% 96 99 99 98 98 98.0
2% 96 96 97 96 97 96.4
3% 97 97 96 98 97 97.0
HC325
5% 96 97 97 98 99 97.4
10% 99 98 99 99 99 98.8
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Table 5. Physical properties data with mixture rates of A/C(Means)

Weight Tensile strength Washfastness Abrasion strength

(g/mz) (kgf/2.54cm) (grade) (cycles)
AC100 05 290 115 4 320
AC325 05 292 11.8 45 310
HC100 05 295 11.5 5 330
HC325 05 295 12.5 5 330

Table 6. Sample names of A/C non-woven fabrics with LM types

Sample names Ratio of LM and A/C
LM4D 4110 PET 6D + LM 4D 51mm(110°C, 90%) + A/C(10%)
LM4D 4130 PET 6D + LM 4D 51mm(130C, 90%) + A/C(10%)
LM FIBER
LM4D 4170 PET 6D + LM 4D SImm(170°C, 90%) + A/C(10%)
LM4D 4200 PET 6D + LM 4D 51mm(200C, 90%) + A/C(10%)
BICO BICO4D 4130 PET 6D + BICO 4D 51mm(130C, 90%) + A/C(10%)
Polypropylene PP4D 4167 PET 6D + PP 4D 51mm(167°C, 90%) + A/C(10%)
*LM Fiber : Polyester staple fiber low melting fiber, Length 38-51mm, Luster SD black, Melting point from 110 to 200T

*BICO : Polyester low melting fiber, mp 130°C, Partner Chem. Int., Poland
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Sample names with mixture rates(x:y) of LM and A/C

90:10 95:5 973 98:2
+ [ 0
PET 6D + LM 4D 5lmm(110C, x %) LM4D 1100 LM4D 1155 LM4D 1173  LM4D 1182
+ AIC(Y %)
+ [ 0
PET 6D + LM 4D 5lmm(130C, x %) LM4D 1300 LM4D 1355 LM4D 1373  LM4D 1382
+ AIC(y %)
EMFIBER bt 6D + LM 4D Slmm(170°C, x %
mm(170€, x %) LM4D 1700 LM4D 1755 LM4D 1773  LM4D 1782
+ AICKY %)
+ T, x¢
PET 6D + LM 4D SImm(200€, x %) LM4D 2000 LM4D 2055 LM4D 2073  LM4D 2082
+ AIC(Y %)
+ Tx 9
BICO PET 6D + BICO 4D SImm(130C.x %) b1 1300 BICO4D 1355 BICO4D 1373 BICO4D 1382
+ AICKY %)
PET 6D + PP 4D 51mm(167°C, x ©
Polypropylene 6 Slmm(167%, x %) PP4D 1670  PP4D 1675  PP4D 1673  PP4D 1672

+ AIC(y %)
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Table 8. Deodorization with types of LM(unit:%)

57

Samples
01 02 03 04 05 Means
LM4D 4110 94 96 96 94 95 95.0
LM4D 4130 98 96 96 98 97 97.0
LM4D 4170 96 97 98 97 97 97.0
LM4D 4200 95 94 95 93 94 94.2
BICO4D 4130 93 93 92 94 94 93.0
PP4D 4167 91 93 92 94 92 92.4
Table 9. Tensile strength with types of LM(unit:kg/2.54cm)
Samples
01 02 03 04 05 Means
LM4D 4110 10.9 10.5 104 11.0 10.7 10.7
LM4D 4130 10.9 11.5 11.0 11.2 11.9 11.1
LM4D 4170 11.7 11.9 12.5 10.9 12.0 11.8
LM4D 4200 10.9 10.7 10.5 114 10.5 10.8
BICO4D 4130 11.8 12.0 13.5 11.4 11.3 12.0
PP4D 4167 10.6 10.9 9.9 11.4 10.7 10.7
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Table 10. Abrasion strength with types of LM(unit:cycle)
Samples
01 02 03 04 05 Means
LM4D 4110 300 310 300 300 290 300.0
LM4D 4130 320 330 330 340 330 330.0
LM4D 4170 350 320 320 330 330 330.0
LM4D 4200 310 310 310 300 320 310.0
BICO4D 4130 320 330 330 310 310 320.0
PP4D 4167 280 280 270 280 290 280.0
Table 11. Deodorization with LM types and A/C rates(unit:%)
LM type and A/C rates Deodorization(%o)
Sample names 90:10 95:5 97:3 98:2
LM4D 4110 96 95 93 92
LM4D 4130 98 97 96 96
LM FIBER
LM4D 4170 97 98 95 95
LM4D 4200 94 92 93 92
BICO BICO4D 4130 93 93 92 92
Polypropylene PP4D 4167 93 92 90 89
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Table 12. Tensile strength with LM types and A/C rates(unit:kg/2.54cm)
LM type and A/C rates Tensile strength(kgf/2.54cm)
Sample names 90:10 95:5 97:3 98:2
LM4D 4110 10.6 10.6 11.0 10.9
LM4D 4130 11.4 11.4 11.8 11.7
LM FIBER
LM4D 4170 11.7 11.8 11.8 12.0
LM4D 4200 10.7 10.7 11.0 11.0
BICO BICO4D 4130 12.0 12.3 12.9 12.9
Polypropylene PP4D 4167 10.5 10.9 11.2 11.3
Table 13. Abrasion strength with LM types and A/C rates(unit:cycle)
LM type and A/C rates Abrasion strength(cycle)
Sample names 90:10 95:5 97:3 98:2
LM4D 4100 310 310 320 330
LM4D 4130 330 330 330 340
LM FIBER
LM4D 4170 330 340 350 340
LM4D 4200 310 320 320 320
BICO BICO4D 4130 320 320 340 340
Polypropylene PP4D 4167 280 300 300 320
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