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Abstract

In this study, the characteristics of catechol tannin and pyrogallol tannin contained in Pteridium
aquilinum were analysed by IR spectrum. Silk fabrics were dyed with Pteridium aquilinum extracts using
various mordants, and their dyeing properties were discussed. Additionally the fastness tothe water diges-
tion, perspiration liquid digestion and light irradiation were investigated. IR spectrum of catechol tannin
showed bands of O-H at 3417cm™', C-H at 2930cm™, C=0 at 1722cm™, C=C at 1644cm™', CH; at
1402cm™. And IR spectrum of pyrogallol tannin showed bands of O-H at 3409cm™, C—H at 3003cm™
and 2933cm™'1, C=O at 170lcm™’, C=C at 1582cm™'1, CH, at 1410cm™', CO at carboxylic acid and
carboxylic acid ester at 1287cm™ and 1135cm™’. The maximum absorption wavelength of the extracts
appeared at 270.0nm and 311.5nm. The optimum conditions for dyeing silk fabric with Pteridium
aquilinum extracts were 80°C, 60min. Surface color of the silk fabric dyed with Pteridium aquilinum
extracts was 2.7Y. Surface color of the pre-mordanted fabrics with Al, Cu and Fe were 4.3Y, 2.5Y and
4.7Y, respectively. And Surface color of the post-mordanted fabrics with Al, Cu and Fe were 3.7Y, 2.8Y
and 0.2GY. The water fastness and the alkaline perspiration fastness were improved in the Al-mordanted
silk fabrics. By acidic and alkaline perspiration treatment, AE of the unmordanted fabrics was lower than
that of pre- and post- mordanted fabrics. Also after 40hour irradiation, AE of the unmordanted fabrics was
lower than that of pre- and post- mordanted fabrics.

Key words: Pteridium aquilinum, IR spectrum, Dyeing properties, Fastness, Maximum absorption
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Table 1. Characteristic of fabrics
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Fig. 1. UV-Vis spectra of pteridium aquilinum extract
ed by distilled water at 80°C/60 min.
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Fig. 3. FT-IR spectra of catechol tannin contained in pteridium aquilinum.
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Fig. 4. FT-IR spectra of pyrogallo! tannin contained in pteridium aquilinum.

RZ2] C=0, 1644cm ' F-29 C=C, 1402cm ™' ¥
] CH; peak’} Pttt

Fig. 45 219 & 550 Qe f2718 @
o) HYM FFAHERL yeEhd Aoz
3409cm ' H-29 O-H, 3003cm™ 2 2933cm™'B-22
C-H, 170lem %29 C=0, 1582em™'¥2¢ C=C,
1410cm™ 522 CHa, 1287cm™ % 1135cm™'3-22
7224 2 F12E A AH 2] C-041% peakZ} U
1257423

o] 4+¢] Fig. 3 ¥ Fig. 48 v] 2] R Fig. 394

—368 —

€ W8712A OHZIE 7He RAe=zFE JHE
BU9e e F JAUL Fig. 491ME W71 2A
OH719el 1287cm™ & 1135cm™'¥-29] 7l=2 241 &
Ft2 B o) A8 29 C-041% peak7} UERE Aol A

H27HE gdde 398 5 AN
3. &4

1) 9 220l mE sy
Fig. 5& 941 250l e TAlelY F&99 27



JAIZIY FEAZ Ol8s A= MY 81
4 4
.1 s [— /___/.
(7]
(%2} | 2r
v 2 4
1} '
o o 0 ey . ——
60
% “ & & % ® 3Igyeing ;‘r)'ne (mi:())
Dyeing temperature ( C)
Fig. 6. Relationship between K/S values and dyeing

Fig. 5. Relationship between K/S values and dyeing
temperature of silk fabrics with pteridium
aquilinum extract during 60min.
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Table 2. Difference in L*, a*, b* and Munsell value of silk fabrics dyed with the pteridium aquilinum extract by pre
mordanting and post mordanting with Al, Cu and Fe

Unmordanting 65.38 2.54 19.94 2.7Y 6.4/2.9

Al 65.44 0.92 23.49 43Y 6.4/3.2

Pre Cu 57.45 3.83 23.82 2.5Y 57/3.5
mordanting

Fe 45.87 -0.24 11.14 47Y 4.5/1.5

Al 65.29 1.54 22.05 37Y 6.4/3.1

Post. Cu 49.95 4.57 26.19 28Y 4.9/3.9
mordanting

Fe 42.01 201 745 02GY 4.1/1.1
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s Qe 22 FobR) Table 4% AR 3 AOF ) 2 wjgx ]
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Table 3-& ZAIE Y & YT} 1 e Fol A el Ao A FulgEst 7 ujdA
B AR H¥ MAHAE) 2 A= FFE U HERT ARP7F HJL Cudl - Fol gl 2JsiA] Af
Zolt}), FolME & 4 URo] FujdEd) v]sly 2p7F AA Jeisen AfE S5 2-35FoE
Al WiEX 2 o] 47t A velger AsE 5 yebstth @7kl B Ao Ae Al - T
FE 4-55F22 E3T. Cu ¥ Fe Wi¥AE T g Mg xe] Mzt 7 Agten AMw 53

Table 3. Changes in AL*, Aa*, Ab* and AE before and after water digestion of silk fabrics dyed with the pteridium
aquilinum extract by pre mordanting and post mordanting with Al, Cu and Fe

L ; ‘
-0.97 -0.11 0.25
Al -0.08 048 "-1.06 0.55 4-5
Pre mordanting Cu -1.41 121 0.17 1.66 4
Fe 0.12 0.74 -0.43 0.86 4-5
Al -0.21 -0.05 091 0.94 4-5
Post mordanting Cu -1.02 0.54 0.86 1.44 4
Fe -1.61 0.09 -0.5 1.69 4

Table 4. Changes in AL*, Aa*, Ab* and AE before and after perspiration liquid digestion of silk fabrics dyed with the
pteridium aquilinum extract by pre mordanting and post mordanting with Al, Cu and Fe

=

Unmordanting -1.46 -0.42 -0.70 1.67 4

Al 2.02 0.74 -0.80 2.30 3-4

Pre mordanting Cu 2,05 -0.36 -4.17 4.66 2-3

Acid Fe 229 1.26 2.62 3.35 3
Al -0.53 0.81 -3.08 323 3

Post mordanting Cu 3.46 -1.56 -3.83 5.39 2-3

Fe 4.54 2.24 1.39 5.25 2-3

Unmordanting -4.26 -0.25 -0.43 4.29 3

Al -2.04 -0.09 033 2.07 3-4

Pre mordanting Cu 2.10 0.44 -3.70 4.28 3

Alkaline Fe 4.58 1.17 0.41 4.74 3
Al 0.40 0.67 -2.27 240 34

Post mordanting Cu 4.30 -1.20 -2.99 5.37 2-3

Fe 5.17 3.00 5.45 8.08 I-2
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Table 5. Changes in AL*, Aa*, Ab* and AE before and after light irradiation of silk fabvrics dyed with the pteridium

o 1

aquilinum extract by pre mordanting and post mordanting with Al, Cu and Fe

Unmordanting 1.80 2.59 -0.41 3.13
Al -5.14 6.26 1.03 8.16 2
Pre mordanting Cu -5.07 5.07 0.48 7.32 2
Fe -2.18 4.52 2.11 5.44 2-3
Al -5.68 6.99 1.67 9.16 1-2
Post mordanting Cu -3.74 1.69 0.41 4.12 3
Fe -2.27 4.04 5.18 6.95 2
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