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Abstract

Dyeing properties of cotton and ramie fabrics with pine needles colorants were studied by investigating
the analysis of pine needles colorants, the effect of dyeing conditions (such as dye concentration, dyeing
temperatures and times on dye uptakes), effect of mordants, and color change. The various colorfastness of
dyed fabrics were evaluated for practical use; in addition, the antimicrobial ability, ultraviolet-cut ability,
and deodorant ability were estimated. In the UV-Visible spectrum, the wavelength of the maximum
absorption for pine needles extract was 285nm, and pine needles colorants produced a yellow color. From
FT-IR and GC-MS results, it was assumed that chromophoric substance from pine needles extracts were
mixed with flavonol tannin and flavanol tannin. An increased dyeing concentration resulted in a larger dye
uptake and a Freundlich absorption isotherm was obtained. A larger dye uptake occurred as the dyeing
time and temperature increased. Post-mordanting was more effective than pre-mordanting and the dye
uptake of fabrics improved by mordanting. The colorfastness of dyed fabrics showed a low rating;
however, colorfastness to washing and dry cleaning of cotton fabrics mordanted with N.Cu, and friction
fastness of ramie fabric mordanted with Cu improved. The dyed fabrics showed very good antimicrobial
abilities of 99.9%. In addition, the ultraviolet-cut ability and deodorant ability improved in fabrics dyed
with pine needles extracts.
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Table 1. Characteristics of fabrics

Fabric Warp Finesess e Weight (g/m?) Thiclgxesg (mm) Warpf\::f;%cm)

Cotton 30Ne, 30Ne, 102+5 0.29+0.02 146x134

Ramie 36Ne 20Ne; 10745 0.300.02 87x93
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Fig. 1. UV-Visible spectrum of pine needles extract.
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Fig. 2. Infrared spectrum of pine needies extract. Fig. 3. GC-MS of pine needles extract.

Table 2. Products detected from pine needles extract
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Fig. 5. Effect of dye concentration on the dye uptake
of cellulose fabrics with pine needles extract
(80°C, 60min).
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Fig. 7. Effect of dyeing time on the dye uptake of
cellulose fabrics with pine needles extract
{1% owb, 80°C).
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Table 3. L, a, b and H, V, C of cotton & ramie dyed with pine needles extract by post-mordanting {dyeing : 2% owb,
80°C, 90min, mordanting : 1% owb, 40°C, 30min)

Fabric Modant | L a B H v C

None 76.94 1.56 15.15 556 7.54 259

Al 62.02 -0.68 25.86 6.77Y 6.03 4.00

Fe 41.63 -1.66 9.87 0.67GY 4.04 1.87

Cotton Cu 59.25 6.69 22,69 211GY 575 377

Sn 67.94 095 27.65 6.84Y 6.62 426

N.Fe 29.78 0.29 523 2417 5.07 3.89

N.Cu 52.37 5.60 23.74 892y 2.90 119

N.AK 63.14 0.14 23.92 6.27Y 7.05 387

None 7725 0.51 15.80 6.93Y 757 265

Al 41.11 0.62 25.07 6.07Y 3.99 377

Fe 36.36 -0.80 1259 8.57Y 3.56 220

-~ Cu 50.09 9.42 2521 3.17GY 485 430

Sn 56.24 -1.33 30.94 7.00Y 545 462

N.Fe 31.00 -0.11 5.94 3.54Y 5.15 4.06

N.Cu 53.10 396 25.64 9.51Y 3.02 131

N.AK 54.25 0.19 28.05 6.28Y 548 4.89
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Table 5. Colorfastness of ramie dyed with pine needles extract

None 2 4-5 4-5 2-3 N 3-4 ’ 2
Fe 2 4-5 4-5 1-2 34 2 2-3
Cu 1 4-5 4-5 1-2 3 4

NFe 3 4-5 4-5 3 2 1

N.Cu 2-3 4-5 4-5 2-3 3 2
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Table 6. Antimicribial abilities of cottor: dyed with pine needles extract
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N.Fe 2.8x10° <10 99.9 24x10" <10 999
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Table 7. Ultraviclet-cut ability of cotton dyed with pine
needies extract

Untreated | Un-mordanted N.Fe
UV-A (%) 718 888 97.5
UV-B (%) 82.1 93.9 98.2
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Table 8. Deodurant ability of cotion dyed with pine
needles exiract

Sample Deodorization rate (%)
Untreated 29
Un-mordanted 69
N.Fe 88
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