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Abstract: The am of this sudy was to investigate the possbility utilizing Metasequoia(Metasequoia glyptostroboides)
cone as a new natura dye resource. Dyeing onto cotton fiber was carried out to sudy the effect of dyeing conditions and
mordanting effect on dye uptake, color change, and colorfastness. FT-IR analysis supported that hydrolyzable tannins were
contained in the extracted colorant. Metasequoia cone colorant showed low affinity to cotton fiber and maximum dye
upteke was obtained a pH 3.5 showing YR Munsdl color. Mordanting improved dye uptake regardless of mordant type,
especidly Fe(CsHioFeOs) 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 Munsdll color except of the Fe(FeSO,-7H,O) mordanted
sample showing Y Munsdl color. Colorfastness to rubbing and washing was reatively good, whereas lightfastness of the
dyed fabrics was above grade 3/4 except that the dyed samples with Fe mordanting showed grade 2. It is necessary to
aoply Metasequoia cone colorant onto other fibers, especidly protein fibers, for evauating its efficacy as a new naurd

dye resource.

Keywords: metasequoia glyptostiroboides, 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 Al(S04)3(NH4)SO4-24H,0 Al-1
2 Aluminium potassium sulfate AlIK(SO4)2:12H,0 Al-2
3 Cupric sulfate CuS0O4-5H20 Cu
4 Iron(ll) sulfate FeSO,4-7H,0O Fe-1
5 Iron(ll) lactate hydrate CsH10Fe0s Fe-2

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



2.7 GMZRE "L

WFAF == YFAIR7I(Xenon Test Chamber, Q-Sun
Xel-h, USA)E ARE3o] 7120l AR 15~17A, o=
A} 125-140V, 714 W =L Bduid(black panel)
A2 EAste] 63+3T 7 HA 8k, 7|UsE 50%
o[tfo] A 20AI7F FFRAFSE] KS K 02189 1}
Wl whet SFe Bt

NetAZ=E Mg F =7 (Launder-Ometer, Type
LHD-EF, Atlas Electric Devices Co., USA)E AR
3lo] AATCC Test Method 61-19892] 1AW of 35}
o 40£2CoA 3027 AEE & HEN 38 1
go] AAd(gay s g AL AL
(chromatic transference scale)S ARE-ste] H7l5t Tt

nEEAE == npEEAE| = &4 7](Crockmeter, Model
CM-5, Atlas Electric Devices Co.,, USA)E A}RE3slo]
AATCC Test Method 116-19890] Zsto] Az} &9
AR Y] 2HoA ZHzE 103] wRAR] & AEA 7y
& o] AAYTY L HBHE AAYE FHrskelh

I
M

3. g1t A

d
il

3.1 HEMZIOlOILIE Fii £& Aol EM
dERZolol L Fofjold F&F Wi EHS =
A7) 18t FT-IR 24 ZA3E Fgure 1o AAJSHA
. 323 velFlolofu R Fo) AaE 33000m™
oA HWe F4aE Holtbd ok Maizd|
A5k HlE4 -OHY| AlZXEo|d, 2900cmi ‘T
2850cm e ZkzF AHE -CH, w2 oy A=A
Folh?. 1700-1200cm* FZolAE slEEAolE,
slera, mgd, Jad=2 5o s|(functiond
group)7h ko] AHgEls Aos BuE Y,

Transmittance(%)

4000 3500 3000 2500 2000 1500 1000 S00

Wavenumber(cm™7)

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 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 fabric(3% o.w.b., 100°C).
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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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