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Abdtract: The aim of this study was to invegigate the posshility utilizing Metasecuoia(Metasequoia glyptostroboides) cone
as a new naturd dye resource. Dyeing onto cotton fiber was carried out to study the effect of dyeing conditions and
mordanting effect on dye uptake, color change, and colorfastness. FT-IR andyss supported that hydrolyzable tannins were
contained in the extracted colorant. Metasequoia cone colorant showed low &ffinity to cotton fiber and maximum dye uptake
was obtained a pH 35 showing YR Munsdl color. Mordanting improved dye uptake regardless of mordant type, especidly
Fe(CsH1oFeOs) mordant was effective as much as 2 times higher dye uptake comparing with un-mordanted sample. The color
of dyed fabric with mordanting showed YR Munsdl color except of the Fe(FeSO,-7H,0) mordanted sample showing Y
Munsdll color. Colorfastness to rubbing and washing was rdaively good, whereas lightfastness of the dyed fabrics was above
grade 3/4 except tha the dyed samples with Fe mordanting showed grade 2. It is necessary to agpply Metasequoia cone
colorant onto other fibers, especidly protein fibers, for evduaing its efficacy as a new naturd dye resource.

Keywords: metasequoia glyptostroboides, cone colorants, dyeing properties, hydrolyzable tannins, colorfastness
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Table 1. Mordants used in this study
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No Name Chemical dructure Code
1 Aluminium ammonium sulfate Al2(SO04)3(NH4)SO4-24H,0 Al-1
2 Aluminium potassium sulfate AlK(S04)2-12H,0 Al-2
3 Cupric sulfate CuS0O4-5H,0 Cu

4 Iron(ll) sulfate FeSO,4-7H.0O Fe-1
5 Iron(ll) lactate hydrate CsH10FeOs Fe-2
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Figure 1. FT-IR spectrum of Metasequoia cone
colorant.
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Figure 2. UV-Vis absorption spectrum of Metasequoia
cone colorant.
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Figure 3. Effect of concentration on the dye uptake of
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Figure 5. Effect of dyeing temperature on the dye

uptake of cotton fabric(3% o.w.b., 60min).
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Figure 4. Effect of dyeing time on the dye uptake of cotton
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Fo| @ursjA @zl FrlEkAE, BHRINE
emd o8] JFS A WA g YR HHE
mzte] A71Me 4Eatge] JF wol Wi o
2 A= "o

Figure 62 3%(o.w.b.), 100C/60ming] =74 pH
of wE gake] wWate ueldl Zlolth pH: 35
47, 6, 7, 9= W3S F=t veEsFolofutr Ar
Alae= pH 359 FAYollA 1o KISgE HEIS
o], 7 o]F pH7t 7Kgl whet KISgte] Aasis 7
e Hyr ol dzelxdold HekigololuE &
uj M) ol golgow FHE WAL 4]
2 Whre dor)y] o AmEnY. dh AR
Fom 758 gakol Z715H o]fi -COOH, -OH
£ 7k ezt dERese) -OH Jhe) 4Tl 3

]
L

K/S value(400nm)

pH

Figure 6. Effect of pH on the dye uptake of cotton
fabric(3% o.w.b., 100°C/60min).

Textile Coloration and Finishing, Vol. 27, No. 2



U
i

146

1)¢]
A
3
0
e

7¥l7] wiRolc}. o|ZRE WAfe] digt weREo]o] 3
5 Fof] Aol Hzlo] o] A% ofd AT 9
AUL o 5 Y. = wgAFolol R g 22
e AEZeAERC vlgl] ARl gt 213t
o] ¢ & ZO= g&Hrt

oAby} e Ay AE i o]F FAL 1|
EfgFtoloj R Fuf M4 F= 3%owb), FMAIZE
60%, HA2% 100ToA pHE 2AsHA] ¥aL a2
§l oFibd 27(pH 4.7)o4 sttt

LOg

Al

1=

1.5

K/S value(400nm)

0.5

0 “4—

3.3 NI SR M2 SRR AAo] 3} blose: B, B2 b ek Fed

WAL 5ol thE Astelo] HEstel AW MG Mordant
of @alo] & ot B ARS Haoh ARAA F2A
7 AYEE 2o 2L G2 s, |gAe] 229 Figure 7. Effect of post-mordanting on the dye uptake
Rus =2 T . =2 l [¢)

1= .
ueh Aol WSS QL 4 ok Al Cu Fe 5 ol O NN NC

Ae S594¢ HE wAagS 93 daet @

FAtol9] FsHo] AU FEHo] F3] 2 FAl 53 d(F=2 mge B¢ 7P =2 KIS g U

AMEhH A ZsleE(lake)o] FAE 0] TdE] o Bt F HujdAl F CsHiwoFeOs(Fe-2)2 737l

AMAZE 27 2 Mo thop e FE 4= ok, KISgES] 37P7F o &4tk ol28E Hidset uid
Figue 72 weR)olol: g Ma %z 30 Al Ale|Y o] WGt HEFtolojur d

(ow.b)Z FMFH %, 40T, 308, /H] 1:502] 7oA o Ma Aole] HFEEet Aty & 4= ok HE

13
foi

TG ARG ARG AToleh. thE  ASololR ef Mao] digh WA GAelA o
Al FRol Aol B il Zoiges], @R o) @3 FW ave 2 Ao un
Table 4. Color coordinates of the dyed cotton fabrics with post-mordanting

M ordant H VIC L* a* b* Dyed samples

Un-mordanted 49YR 6.9/2.6 69.90 7.97 12.46

(Al2(SO4)3(NHa)

SO424H,0 9.7YR 6.9/2.5 70.04 4.50 15.83
AIK(S04)2:12H0 9.5YR 6.9/2.7 69.65 5.08 16.75
CuS0O4-5H-0 9.9YR 6.6/2.7 67.45 4.85 16.58
FeS0,4-7H20 0.8Y 5.2/0.7 53.21 112 441
CsH10FeOs 9.5YR 4.9/0.6 50.58 1.35 3.89
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Table 5. Colorfastness of the dyed cotton fabrics

Washing Rubbing
: Light fastness
Mordant Color Stain
: Dry Wet (20hr)
change First Second
Un-mordanted 3/4 5 5 4 4 3/4
Alx(SO4)3(NH
(Al2(SO4)3(NHa) 4 5 5 5 4 4
S04-24H,0
AlK(SO4)2-12H,0 4 5 5 4 4/5 3/4
CuS0,4-5H,0 3/4 5 5 3/4 5 4
FeSO,-7H0 3/4 5 5 3 4 2
CsH10FeOs 3 5 5 4/5 4 2
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