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Dyeing of Cotton Fabrics using Residual Parts of Cultivated Pteridium aquilinum
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Abstract: This study examined the dyeability, color fastness and functionality of cotton fabrics dyed with residual parts
of cultivated Pteridium aquilinum. UV-Vis absorption spectrum, TLC and FT-IR spectra analysis showed that colorants of
Pteridium aquilinum are a mixture of pyrogallol tannin and catechol tannin. Optimum dyeing conditions was confirmed
colorant concentration of 500% at 100C for 60 minutes. Color fastness followed to washing, rubbing, perspiration and
light as 4-5, 5, 4-5(acidic), 3-4(alkaline) and 2, respectively. Deodorization rates of ammonia(NH;) and acetic acid

(CH3COOH) were analyzed 88.8% and 78.0%.

UV protection rate was 94.2% of UV-A and 96.8% of UV-B. UV

protection factor(UPF) was 27. Therefore residual parts of cultivated Pteridium aquilinum could be used for a new

functional colorant.

Keywords: Preridium aquilinum, pyrogallol tannin, catechol tannin, dyeability, deodorization rates, UV protection
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Table 1. Characteristics of fabric

Fabric count
(threads/5cm)

Warp  Weft

Thickness
(mm)

Weight

Material Weave
(g/m’)

Cotton

100+
100% 00+5

Plain 78 77 0.26
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Deodorizationrate (%) =

A : gas concentration of blank

B : gas concentration under specimen existence
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T : Tannic acid, P: Pteridium aquilinum

Figure 1. TLC spectra of tannic acid and Preridium aquilinum
extract.
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Figure 2. FT-IR spectrum of Pteridium aquilinum extract.
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Figure 3. Effect of dye concentration on the K/S values
of cotton fabrics dyed with Pteridium aquilinum extract.
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Figure 4. Effect of dyeing temperature on the K/S values
of cotton fabrics dyed with Preridium aquilinum extract.
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Figure 5. Effect of dyeing time on the K/S values of
cotton fabrics dyed with Pteridium aquilinum extract.
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Figure 6. Effect of dye bath of pH on the K/S values of
cotton fabrics dyed with Pteridium aquilinum extract.
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4715 Ryh Lghe pHgkol Woldsg of
FYAL AYS BYT oGS pHgle] woluss
Z7hste] Ajo] Z1shich Jog= Uehgt
3.2.5 GMs|of wE MY 150
Figie 72 AHEY M550 e GRFL
Uehd Aotk &) 1:100, pH 52, YHMLE 10 300 -
0C, FMMAIZE 60E, W 500%(0.w.N2] ZHA
oA WEAME AAF Afoltt. FMHST F 0
AaeE Ksgel e AL dehgdt o,
= dme 4f ol SaAT] Yohte crA
2 53 A9 Jue 44l BT AgelETe 150 |
d=mE o] AFol A& dolur] fEot?
Table 3& WHIAEY Mo WE FHA 100
AARSE el Rolth AE ., o, b3k 2% 3
et AAAE AFE VAT LS tadt =0
o ofF=¢F. 0.0 , ‘ , , ,
1 2 3 4 5
3.3 Do Het Repetition (cycles)
=27t gdi 7HEE gdS 33 ZEd, Figure 7. Effect of dyeing repetition on the K/S values of
LuiA}, 7 S xet e dEEL fIdA Y =R cotton fabrics dyed with Pteridium aquilinum extract
Table 2. Effect of dye bath pH on the L* a* b* C* h and AE*ab values of cotton fabrics dyed with Pteridium
aquilinum extract
pH of dye bath L a b (o h AE
62.63 8.61 17.97 19.92 64.40 37.11
52 69.73 6.22 14.90 16.15 67.32 29.40
7 76.55 4.96 12.50 13.45 68.35 22.02
11 73.31 4.56 12.87 13.65 70.48 24.75
Table 3. Effect of dyeing repetition on the L*, a* b*, C* h and AE*ab values of cotton fabrics dyed with Pteridium
) b C h AE
6.22 14.90 16.15 67.32
14.85 16.29 65.77 29.64
15.07 16.60 65.20 30.67
16.71 64.92
17.91 67.51

aquilinum extract

69.73

6.96

16.55

Repetition

68.50

7.08

N AW =

68.39

66.66
65.79

6.85
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Figure 8. Effect of mordants on the color transition of
cotton fabrics dyed with Pteridium aquilinum extract.
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FZ 487} taminA YL AT o] At
£ S5t WAA SFHl ot ook M4 U
BE2 B Ao AMgd 1Al FEHEE
A Axo] EAQ g dRdE s

A TAFEHER AT HAEY dNARES
oot 7] 9J5te] £uH] 1:100, FAEE 500%(0.w.f),
A= 100C, FMAIT 608, F&2] pH 52914
AL ANl

Table 5= @A HAES wpaa g =9
235 Yehd Zolth v AR EE H, 5 21 2
FolA sea9 W S AY=E Yeiflen,
Agdges g29 AAE AHsHRe o 3452
2 yegon HAFM Ao gutyes #{s
I e FAEAA(NE, A4FHE AHESH] AT
A7 45559 5% HAFEE HAth HdS
T 295 HAMEAR ARESte E¥tolE: g
22 G dFolA 99 WigAgE AEEE
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=9 A" Aolle SAAAE AHEste Aol wiE
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Table 4. Effect of mordants on the L*, a* b*, C* h and AE*ab values of cotton fabrics dyed with Pteridium aquilinum extract

Mondants L a b c h AE 3
None 69.73 6.22 14.90 16.15 67.32 29.40
Al 71.00 2.60 15.05 15.28 80.19 27.80
Cu 64.90 3.86 17.89 18.30 77.82 34.55
Fe 61.23 1.04 11.22 11.27 84.71 34.73
*bath ratio 1:100, 500%(o.w.f), 100°C/60min, pH 5.2
Table 5. Colorfastness to washing and rubbing of the cotton fabrics dyed with Preridium aquilinum extract
‘Washing Rubbing
Color
Alkaline Neutral Dry Wet
fastness
Fade Stain Fade Stain Fade Stain Fade Stain

Dyed cotton 3-4 5 5 5 5 5

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 26, No. 1
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Table 6. Colorfastness to perspiration and light of the
cotton fabrics dyed with Pteridium aquilinum extract

olsM - 229

Table 7. Deodorization rates of fabrics dyed with Pteridium
aquilinum extract

Perspiration
||
Color Acidic Alkaline Light
fastness
Fade Stain Fade Stain
Dyed - 45 34 34 2
cotton

Table 62 GAITH WA B Aot G
8 /13 2nE dehd Aol A=

A 259eE WA Yy FF Az FAS
Azt A7 dasiot

A=Y A Yy o= HEA
3459, 2499°] 3458 E]’IH‘X’)\ o, AHdE
oA WEMo] 4-55F, 2¥o] 4-55FLE ST
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3.5 TAl2|gMzo| 7|5M
3.5.1 2%
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}E yed Aotk #EWMUEZE YR St

100C oA 6087t 53] ¥HE QMg Rujgxg A
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ol WA, AR WAL S AA, 27 34 5
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gmUol, Ak WAM =gt

AHBo] o] 91 Tl WAjol= <
ok, 24k oMEYHE, Hd, P
FES] k. 2e7] WAl s, wAn

Deodorization rates(%o)

Gas Control Dyed cotton
Ammonia(NH3) 28.6 88.8
Aceticacid(CH3COOH) 34.1 78.0
Hydrogen sulfide(H.S) 16.2 243

ageg 2 dFodAs Yol 24 3t
Zheo Hig 234 AEE AT
Table 73} o] FEUol 7EANHy) o A= HHE7}
28.6% AL et wAE] JMEZTL 88.8%
Hags vetl dEyol 7hao] gk 3ol &
Aoz eyttt 2AFACH,COOH)| tist A3
A= WHEZ7E 34.1%0]2 AR SMETE 78.0%
= EZ Fokea 7FAS)oAE W
E7} 16.2%0]31 AN GMET} 243%=2 VER
Z7} Folpd Tk disiis 2340l
2 A ol ARz HduE o
22 5 EAL =9 HA, iAEE EA,
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3.5.2 X2 Xi¢hd

o)L ekl £3E A Bk g2 ot
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of wa} UV-A(320~400nm), UV-B(290~320nm), UV-
C(200~280nm)Z UFH o] & UV-Ct tf7] F9
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He AYHE FE UV-A% UV-Bolt}. 2He]41 9]
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Table 8. UV protection rate of fabrics dyed with Pteridium aquilinum extract
UV protection rate(%o)
Test Method: KS K 0850-2009
T(UV-A)%* T(UV-B)%*** UV-Ax##* UV-B####
1 PE(SPF)*
Sample UPK(SPR) (315~ 400nm) (290~ 315nm) (315~ 400nm) (290~ 315nm)
Control 3 329 31.6 67.1 68.4
Dyed cotton 27 5.8 3.2 94.2 96.8
* ultraviolet protection factor **  transmission rate of UV-A ***  transmission rate of UV-B
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