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Abstract

African marigold is a common plant easily available in many flower beds. It has been
reported as a practical and prospective resource of dyes since the dyes can be extracted
from their bodies as well as petals. In this research, cotton and ramie fabrics which are
made from natural cellulose were dyed using the extract of the African Marigold which is
a variety of marigold. Dyeing tests were carried out under different pH of the dye solution
and mordants. Dyeability was evaluated by examining and measuring surface color, K/S
value, and the changes in the maximum absorption wavelength. The probability of
improving dyeability was investigated by pre—mordanting with pre—treated chitosan. For the
dyeing with marigold extract, the color tone did not differ by pre-mordanting and
non-mordanting. Reaction with post-mordanting was excellent, which was colored in
various yellow series. The best dyeability was achieved in dye solution of pH 6.5-7.0
which is not conditioned. The largest K/S value and color difference were obtained in tin
mordanting. The dye uptake was greatly increased in chitosan pre-treated mordanting
compared with the post—-mordanting without chitosan pre-treatment. Due to its high heat
resistance, African Marigold extract is easy for dye extraction and dyeing, and its
dyeability is excellent for natural cellulose fibers. Also, colorfastness was proved to be
practically usable.
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<Table 1> Characteristics of fabrics

_ Yarn count Density Weight Surface color
Fabric | Weave (threads/5cm) o
Warp Weft Warp Weft i L a" b*
Cotton Plain 20tex 16tex 141 135 102+5 90.79 -0.17 1.75
Ramie Plain 44tex 38tex 90 75 24 +1 87.99 0.34 3.06

<Table 2> Chemical structure and name of mordanting agent

Mordanting agent Chemical name Chemical structure
Al Aluminum potassium sulfate AIK(SO4)2 + 12H0
Sn Tin(1l) chloride dihydrate SnCl, + 2H.0
Cu Copper(Il) sulfate pentahydrate CuSQy4 + 5H.0
Fe Iron(lll) chloride hexahydrate FeCls - 6H0

A= 12 Al2k(Duksan Pure Chemical Co., Ltd.)&
MESIALCE pH SHUAME= pH meterE ASoIA
Ct.

- Acetic acid (CHsCOOH, min 99%)

- Ammonia Water (NH4OH, min 28%)
4) DHEH

HEHE <Table 2>0 MAIE D Y= 452 A
2CU2MH 12 A (Duksan Pure Chemical Co.,
Ltd.)2 AL=GIALCH

IM HZE H22M GPC 2
o SEEZEXNE(Mw)0l 17400022 ZF&

MN2A
ASD polydispersity(Pd)= 2.1810ICH E0IMIE 8
TE= 93.19%2 SHLIRULE
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£RE - 2FF - 28R / African marigold(7agetes erecta L.) %1t ¥ RENA 282 pH,
4, Chitosan BRIEJF #iAERMAMESl 2Eu 0IXls o2
<Table 3> Dyeing condition
Fabric Temp.(C) Bath ratio Time(min) pH
3.0~3.5
Cotton, Ramie 90~100 1:50 60 6.5~7.0
10.5~11.0
<Table 4> Mordanting condition
Fabric Mordanting Conc. (%, o.w.f.) Bath ratio Temp. (C) Time (min)
. Sn, Cu, Fe 2
Cotton, Ramie Post Al 5
1:50 60 30
Cotton Pre Sn. Cu 2
Al 5
3) O 8t £ Hunter EAHO SISt LY, &', b" 2tOZ BHEt
ot0d FOIRACE AEE UEAIZ2 MEAZ2S] M
(@] T [ [e] X =3} (mm] I = oA
oIl IIEMSE AMEXMZII 0IRHE HEE= AE—\/(L AN EEp—
HOKYS GIUCH ALK DIEMEl EA2 <Table SV T Ly )P e e T b,
450 MAIGHELCH S0HY XMel= AMEXZEsE A20A ) o
122 AXAIZACH SHE HIE HMZs y=x HATMAHN o8t H V/ICE =Hot 2420l
OF HOKE O TN AKiE & MR0IM AZAZC, o= MAGRUE BRI = AP0 East
H(Minolta 8001)2 Ol&otd 2° &I CZES
4) IEM MF2 £ 136 X, Y, 4 Z S AT = DA HEA
Ol5td H V/Cgte =&ALt
0.7%(w/w) sE2| TA+=SHY I|ELS 2]
o] JIEL Zot-ZHE | 2) At EIHE At ST K/S EF
o A=

ZoHAIA 1%w/w) s&
ZolUCH IIEA ZTAEZH0|
A2E Sob EXIAIZCHE Mangle Roller(Typ—Nr,
HVF 29092, Wener Mathis AG, Swiss)Z wet pick
UpE0| 113%Jt T2 XM2IoIRUCH INE- Zot
29| pick up0l 2= AI2= EIEHDII(TIS, S
AtAL, continuous Type)2 120COIA 60x2F &X
c|GtALH.

3. &3
1) EoiM =3

Spectrophotometer(COLOR-EYE 3100, Gretag
Macheth, USA)E 0185l 2° & X2 D65 Z&

O=F DHGIH AE} AMFEL X, Y, Z s =3

Spectrophotometer(COLOR-EYE 3100, Gretag
Macheth, USA)E 0I85I0f 2t AIZEZ2 JIAZE
o S4MF&CI 400~700nm
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K/S=(1-R)?/2R
where, K : absorbance coefficient of dyed material

R : reflectance
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scattering coefficient of dyed material

A2E= KS K 043001 2/ Hst
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<Table 5> H V/C values of dyed cotton and ramie fabrics using african marigold extract

Fabric pH None | Al | Sn | Cu | Ee
Control 4.9y 9.4/0.2
. 3.0~3.5 7.1Y 8.2/3.4 | 5.7y 8.2/7.1 | 0.4Y 7.6/10.7 | 3.6Y 6.8/6.6 | 2.2Y 6.3/2.3
6.5~7.0 5.2Y 8.1/4.1 | 5.5Y 8.1/6.3 | 0.1Y 7.2/10.7 | 3.2Y 6.4/6.0 | 2.4Y 5.8/2.7
10.5~11.0 | 3.4Y 7.7/3.4 | 4.7y 7.6/6.6 | 1.7Y 7.3/ 8.9 | 2.0Y 6.3/4.2 | 4.1Y 6.4/1.9
Control 6.7Y 9.5/0.1
Ramie 3.0~3.5 7.0Y 8.1/4.4 | 6.0Y 7.6/9.3 | 9.0 R 6.8/11.7 | 3.8Y 6.2/7.7 | 4.1Y 5.2/2.5
6.5~7.0 7.7Y 7.8/4.9 | 6.3Y 7.4/7.9 | 8.6YR 6.3/11.4 | 2.0Y 5.4/6.9 | 4.2Y 4.8/2.8
10.5~11.0 | 4.4Y 7.2/3.4 | 49Y 6.9/8.2 | 1.2YR 6.5/ 9.4 | 1.0Y 5.1/5.3 | 5.3Y 5.5/2.6

<Table 6> pH changes at various mordanting bath

. Post—-mordanting bath pH
Dyeing bath pH
Al Sn Cu Fe
pH 3.0~3.5 3.5 2.0 3.5 1.5
pH 6.5~7.0 3.0 2.0 4.0 2.5
pH 10.5~11.0 3.5 2.0 4.0 2.5
SACIOIOLL EAT TRIHY0IA LS a'2t0l 225 fiben2A B0l LS PER HOIUCH P DA
ZOIE0f ®A0| YXEICIA MA0 BRG BaE S 70% FEY ME22A9 424 HEIFS (4
D UCH YSOIsHANAS ZAMGANAS 2l 9D USH HASURH 2 S22 XD Y=
2'2S HO ZOIEX LOBA bt T Aag  HER0ICL DA SR U= LM ST
Il BR0 BMRTI 1R oA UELD Q0 0 HEIES 2SS0l MR FoiE e oLzt »
HIIGS HEOIMO AI2NHAM SHEHCIUC SAHOLHY g0l 8l= 2AIS X0 SXHsE 48AMA F=
ZAAIID HEE HGHAIDID 20 AN I SEE ot A= A2 4=
NS MAOZ SHAE D QICH <Table 7501 HIAIS)
1 Q= HEQF 201 OFZ 2|2t OH2IZEQ FAMME 2. ZiE+-IIE Y HasT
HERICl SA0| & LIEHLD = 2402 Il S
<Fig. 2>0 St RA| SMIZOl X|S4+ME H
BEe DAZO GMEEe e SAS UE o= oooroh MAGKIL. Ba 2N SA%s &
LD QX9 SAEOIA AX0F O 3 LD ig:ij;ﬂ ii'r[]”fif%ﬁfmg f:gjif;{
A= OIRE SYs MRLK HRNE gex o Soot mh oms P TE SHEST
Ol MXG MO0 RAMENA LMEE HoE 4 oo DS JHT HEsl 42 2=0ls Ha
JSIL, HSAMSS HRIBC MAg samoz Ao 38K BJIEIS, TEIliBA 32 SIS
e & s wAEMO| el Euen ool SSUA 20nm BE ST 02l Tzl
SOl AAZET HAMAY SuCs mom z  ME ES pHN 20 S BIUE =3
B0l QIZ510 UCH o2 95% ool mzmoa o WO oH HSS SES T EA Bl A
= 39510 W20 520/ s S S(staple
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<Table 7> L, a", b* values of dyed cotton and ramie fabrics using african marigold extract

Fabric pH Color None | Al | Sn | Cu | Fe
L 90.79
Control a’ -0.17
b* 1.75
L 81.09 80.37 74.80 69.70 63.20
3.0~35 a: -2.21 -0.51 16.86 5.82 2.20
b 30.53 50.09 64.73 46.22 16.38
AE 30.44 49.45 67.18 49.52 31.32
Cotton L 80.15 79.53 70.82 62.97 58.23
6.5~7.0 a: -1.82 -0.14 18.20 7.19 2.45
b 31.49 44.53 64.70 43.15 17.98
AE 31.63 44.24 68.55 50.42 36.48
L 76.01 74.93 72.31 61.86 63.13
10.5~11.0 a: 1.01 1.91 11.77 6.66 0.38
b 26.17 46.60 56.35 29.92 14.65
AE 28.57 47.62 58.87 40.96 30.3
L 87.99
Control a’ 0.34
b* 3.06
L 78.13 74.66 66.18 61.58 51.41
3.0~3.5 a: -2.73 -0.45 22.46 7.48 1.50
b 33.31 62.60 68.48 55.34 18.49
AE 31.96 61.01 72.69 59.00 39.72
Ramie L 77.20 71.91 61.75 54.22 47.47
6.5~7.0 ai -4.21 -1.59 23.47 10.61 1.59
b 33.07 51.80 66.11 47.00 19.30
AE 32.21 51.36 72.10 56.36 43.67
L 71.27 65.51 63.54 50.61 55.72
10.5~11.0 a: -0.63 2.78 14.65 10.68 0.31
b 23.52 54.53 60.06 35.28 18.56
AE 26.44 56.21 63.65 50.42 35.80
450 @ Control 450  |@Control
WpH3.0~35 | WpH3.0~3.5

440 | B OpH6.5~7.0 440 |OpH6.5~7.0

OpH10.5~11.0 430 + @pH10.5~11.0

420 r

410 |

400 r
‘ A ‘ Sn

430

420
410

400
380

None

380 \ \ \
‘ Cu ‘ Fe None ‘ A ‘ Sn ‘ Cu ‘ Fe

Cotton Ramie

<Fig. 2> Amax Value of cotton fabric dyed with african marigold extract
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<Table 8> Comparison between chitosan treated—mordanted—dyed and chitosan

untreated—dyed—mordanted cotton fabric (pH6.5-7.0)

Clhiesen Mordant None Al Sn Cu
b viC Untreated 5.2Y 8.1/4.1 5.5Y 8.1/6.3 0.1Y 7.2/10.7 3.2Y 6.4/6.0
Treated 3.4Y 6.4/4.4 2.8Y 6.1/6.0 4.2Y 6.8/ 4.9 3.8Y 6.0/5.2
ot Untreated | 80.2 1.8 31.5 | 79.5 -0.1 44.5 | 70.8 18.2 64.7 | 62.8 7.2 43.2
Treated | 63.4 3.0 32.4 | 58.8 7.1 42.0 | 68.1 1.8 36.2 | 57.7 5.0 37.8
N Untreated 400 420 440 420
e Treated 400 400 400 400
K/S Untreated 7.34 2.10 6.70 5.38
Treated 9.80 13.47 9.87 11.52

144



\94
—
[

Light*=*

| el 0
Fade
4-5
4-5
4-5
4-5
4-5
4-5

(e}

ATE MY REUA 08

4-5
4-5
4-5
4-5
4-5
4-5
4-5
4-5
4-5
4-5

Wool

0.1Y~7.1Y At0l12l Ct

Perspirationx

Stain

Cotton

[

ol A
HOZ FMIUOH ZAl

4-5
4-5
4-5
4-5
4-5
4-5
4-5

il
=

il

Fade
4-5
3-4
3-4
4-5
4-5
3-4
4-5

1.

B, Chitosan ERIEDL MR

Washing*
Wool
4-5
4-5
4-5
4-5
4-5
4-5

Stain

Cotton

4-5
4-5
4-5
4-5
4-5
4-5

2RE - 2R - 28M% / African marigold(7agetes erecta L.)
None
Sn
Al
Cu
Fe
None
Sn
Al
Cu
Fe

Mordants

Test
Ramie

<Table 9> Color fastness for cotton and ramie fabrics dyed with african marigold extract(pH 6.5~7.0)
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<Appendix> Color arrangement

of cotton and ramie fabrics dyed with African marigold exract.

. Mordants
\

Fabri p.

None

Sn

Cu

Fe

3.0~3.5

Cotton|6.5~7.0

10.5~
11.0

3.0~3.56

Ramie | 6.5~7.0

10.5~
11.0

<Appendix> Color arrangement of dyed cotton fabric using African marigold exract.(pH 6.5-7.0)

Mordant

IChitosan

MNone

Al

]

Cu

Untreated
(post-mord.)

Treated
{pre—mord.)
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