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Abstract

The purposes of this study were to investigate characteristic changes on nonwoven fabric by the charcoal
printing. It separate grind charcoal as two different size of particles 45-52um and 53-65um for hand screen
printing on three kind of nonwoven fabrics. To examine the effect of charcoal printing on nonwoven fabric were
to observe surface changes by a scanning electron microscope, dyeability by using spectrophotometer, moisture
regain by oven method, air permeability, anion property, deodorization and antibacterial activity. The results were
as follows: When charcoal powder concentration increased from 3 to 9%, K/S value also increased from 3.06 to
8.55. When charcoal concentration increased, moisture regain also increased. In same concentration, moisture
regain occurred higher as particle of small size. Air permeability decreased when the charcoal printing
concentration increased. Anion occurrence appeared 140-160ion/cc from three different kinds of nonwoven
fabrics in 3% and 9% charcoal concentration. Therefore, occurred anion ineffectively. In concentration of 3%,
rate of deodorization measured as 89%, 83% and 87%, and 9% concentration caused 96%, 86% and 93% of
high deodorization. Antibacterial activity examination in nonfinished nonwoven fabric resulted range of 60%,
however, 3% and 9% concentration finished nonwoven fabric resulted 99.9% of excellent antibacterial activity.
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Table 1. Characteristics of nonwoven fabrics

Fiber content (%) Weight (g/mz) Thickness (mm) | Tensile strength (kg/5c¢m) Elongation(%)

warp MD: 11.3 warp MD: 44

polyplopylene 100 60.0 035 weft CD: 8.1 weft CD: 60
polyethylene meltbrown .

2 warp MD: 5.2 warp MD: 17

(MB)25g/m /polycthy;eneSO 67.6 0.32 welt CD+ 7.7 weft CD: 75

rayon 50 40g/m
polyethylene 100/polyethylene melt 796 0.50 warp MD:  5.29 warp MD: 132
blown (MB)film ’ ’ weft CD: 9.85 weft CD: 140

*MD(Machine Direction), CD(Cross Direction)
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(9)
Fig. 1. SEM photographs of nonwoven fabrics dyed with charcoal: nonwoven fabric undyed (a), nonwoven fabric
dyed with charcoal 45-52pm powder: 3%(b), 5%(c), 9%(d), nonwoven fabric dyed with charcoal 53-65um
powder: 3%(e), 5%(f), 9%(g).
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Fig. 2. K/S value of nonwoven fabrics dyed on various concentration of charcoal powder: (a) 45-52um, (b) 53—65um

Table 2. Effect of charcoal concentration on color difference value of nonwoven fabric dyed with charcoal

Size of powder Nonwoven fabric Cone:(%) L* a¥ b* AE H.V/IC
0 85.05 2030 030 2.41Y, 8.38/004
3 127 2010 T151 27 3.14PB, 4.00/0.36
o (f;‘;’lye e 3 36.66 ~0.02 Z156 484 3.38PB, 3.56/0.35
7 2916 018 147 559 2.16PB, 2.84/031
9 18.11 021 157 56.9 1.35PB, 1.75/0.36
0 9148 0.10 1.64 0.44Y, 9.040.22
3 4564 011 -152 462 3.32PB, 4.42/0.38
45-52pm polyethylene 5 38.57 015 119 535 2.60PB, 3.75/0.28
Y 7 3332 —0.26 210 584 2.06PB, 3.25/0.46
9 3246 021 20,03 593 5.13RP, 3.16/0.04
0 85.02 ~0.08 101 333Y, 8.38/0.13
3 4193 ~0.05 143 208 S89BG, 4.07/0.01
PO}I\Y/;";‘}IYIEI“C 5 4103 20,70 LY} 297 2.47PB, 3.98/1.27
7 29.13 020 157 534 2.21PB, 2.840.33
5 2770 0.24 Z158 543 5.11PB, 2.70/0.32
0 85.05 030 030 241Y, 8.38/0.04
3 59.63 0.8 024 244 821B, 5.79/0.07
pm%‘;‘{e " 5 59.48 ~0.05 022 256 2.37PB, 5.78/0.06
7 3857 0.08 024 314 1.42PB, 5.79/0.07
9 271 0.11 2026 a7 128D, 4.1400.07
0 91.48 0.10 T64 0.44Y, 9.04023
3 74.64 050 235 177 9.33YR, 731/037
52-65um polyethylene 5 21.03 ~0.70 532 177 6.26Y, 3.98/0.73
Y 7 64.04 0.5 225 276 9.20YR. 6.23/0.36
9 61.77 0.68 238 289 895YR, 6.01/0.39
0 85.02 20.08 101 333Y, 8.38/0.13
3 59.03 0.07 031 249 9.43YR, 5.73/0.05
poycthylene 5 54.29 002 0.2 297 341PB, 5.27/0.06
7 46.84 0.08 .10 365 3.27B, 4.54/0.03
9 4374 0.15 2018 42 1.75P, 4.24/0.05
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Table 3. Moisture regain & moisture content of printed nonwoven fabric by charcoal 45-52um powder

Concentrati on Moisture regain (%) Moisture content (%)
0 0.00 3.06 0.80 0.00 3.06 0.80
3 1.06 361 1.83 1.07 3.49 1.80
5 1.96 225 2.19 1.92 2.20 214
7 232 4.03 205 227 387 2.00
9 2.00 4.48 253 1.96 4.29 247

Table 4. Moisture regain & moisture content of printed nonwoven fabric by charcoal 5§3-65um powder

Concentrati on Moisture regain (%) Moisture content (%)
ggvcv%gc(%)l poly polyethylene polyethylene poly polyethylene polyethylene
propylene frayon MBfilm propylene /rayon /MBfilm
0 0.00 3.06 0.80 0.00 3.06 0.80
3 1.39 2.86 1.34 1.37 2.78 1.32
5 1.23 1.95 1.78 1.21 1.92 1.75
7 1.99 398 1.80 1.96 3.83 1.76
9 2.49 4.19 1.86 243 4.03 1.83
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Table 5. Air permeability by concentration on nonwoven fabric of charcoal printed finishing {Cm%cm¥s)

Concentrati Air Permeability
on charcoal 45-52um 53-65um
powder(%) polypropylene | polyethylene/rayon |polyethylene/MBfilm| polypropylene | polyethylene/rayon polyethylene/MBfilm
0 106 2.7 0.0 106 2.1 0.0
3 55.0 1.7 0.0 64.5 20 0.0
5 45.7 1.8 0.0 66.6 1.9 0.0
7 325 2.0 0.0 57.8 2.0 0.0
9 28.5 1.6 0.0 61.9 1.7 0.0

4, ¥ xzi0| 37|50 oixj= &

BAY 2H 295 s, Q=270 g
& Table 5904 & A3 F7|RAES] AL £
H3l7) Aol Zl=z3: 106, Z]dEd /o]
227, Y=z ddA/MBIE: 0.0Cm’/cm/SeI L
U £ 4A=7I7F 45-52ume) 3% 5ROl 2zt
55.0, 1.7, 0.0Cm’/cm’/SO1N T 9%F SN E 28.5,
1.6, 0.0Cm’/cm’/se.2 Jeh} =7} S/ 7
284S B £998 IEEMN Table 3, 4914
9} 7ro] FE-EE FoHX AL IV FHAT Fhde
HAdL Foll7k2rt EAste G830 SHFHL
Z Q3 gHALe 7kl a7t FaEE A
& 7N F glozE B

% 9A=77t 53-65ume} 3%FE=MAME 2zt
64.5, 2.0, 0.0Cm>/cm¥/Se| YL 9%EEANAE 61.9,
1.7, 0.0Cm/em™”S 28 Yeht & A dA
A77F E48 FFHEE A4 veEwt dAst
F42 £ YA 3] 47) i FrEH:

7t w7 et Ao F480
5 NS0 U2 S0/2 WA

£ TR uE ol WAFSE AT FAHE
Table 694 & = 2t} F71F o2 FF} 7
2 Aast 71870 oste] gt gutg ez
TAe} ol zbEate] vt g A Ule} o]
71 2g0l B XM Foj2o] Wol #AHY o
g, BWZ, A4, 133, A58 dod= ¢
HA T A, AHL, TXe 9 5 AEEA &
= gol2o] ol A 7dE oA Ao &0l
AZFEYY, vgY 34, w23y o &7t
ATHILEHH, 2001). L¥FH 02 400ion/cco] A

-309 -

Table 6. Particles of minus ion on concentration of

charcoal
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Table 7. Antibacterial activity on charcoal concentration

antibactenial activity
concentr] 45-52um
at(l;:; polypropylene pol)lrzegirne/ poﬁa};kgﬁne/
S K S K S K
0 60.8 61.3 63.3 64.0 68.3 67.3
3 99.9 99.9 99.9 99.9 99.9 99.9
9 99.9 99.9 99.9 99.9 99.9 99.9

S: Staphylococcus aureus, K: Klebsiella pneumoniae
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