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Abstract

The objective of this research was to compare the mordant functions of each kind of
major metal ions in mud and laterite. Each metal ion was studied in the function of amount
and capability for binding indigo blue onto cotton fibers. Results from XRF spectroscopy showed
the majority of metal ions in mud and laterite were FeH, A13+, Mg2+ and Na'. These metal ions were
studied as mordants in the form of metal oxide such as Al,O;, Fe,0,, MgO and Na,O.

Values of the exhaustion-and dye fixation were calculated from the standard
calibration curve of UV-Vis spectrophotometry which resulted the dyeing with metal ions giving
higher percentages of the exhaustion (anterior number) and dye fixation (posterior number),
AI’(61.60,52.03), Mg™" (33.45,13.88) , Na' (29.54,18.78) and Fe’"(19.98,5.86), than dyeing
without metal ions (18.78, 7.42). The light fastness and the wash fastness values of the dyeing with
metal ions were also higher than without metal ions. The amounts of metal ions which binding on
the cotton fiber were analyzed by Atomic Absorption Spectroscopy (AAS) and Inductively Coupled
Plasma Mass Spectroscopy (ICP-MS). Few metal ions (0.07 - 0.8 % by weight of cotton fiber) were
fixed onto the cotton fiber but acted as a good mordant function. The comparative colors of
dyeing with varied metal ions were measured by a Chroma Meter. The colors were different
as metal ions variety.

From all of these results, the most suitable metal ions to be a mordant was Al

because of its forming strongest complex with indigo blue and cotton fiber, next ions were



Mg2+, Fe’ and Na’, respectively. Dyeing with laterite gave better the mordant function than
Mud. The dyeing condition with metal ions as mordants before dyeing state showed better
results than doing at after dyeing state.

The obtaining of this research can be improved to the indigo blue process in order to

reducing the numbers of repeating times of dyeing to maintain the indigo blue quality.
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Major elements / % Minor elements / mgkg-l
Si 30-45 Zn 10-250
Al 24-74 Cu 5-15
Fe 1.2-43 Ni 20-30
Ti 0.3-0.7 Mn ~400
Ca 0.01-3.9 Co 1-20
Mg 0.01-1.6 Cr 10-50
K 0.2-2.5 Pb 1-50
Na tr-1.5 As 1-20
tr = trace. (foe1 Tomng. 2547 : 481)
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Elements World® World® World” USA® canada’
Arsenic 6 (0.1-4)
Cadmium 0.5 0.06 (0.01-7) <1
Chromium 200 (100-300) 100 (5-3000) 53 43 (10-100)
Cobalt 8 (10-15) 8 (1-40) 10 21 (5-50)
Copper 20 (15-40) 20 (2-100) 25 22 (5-50)
Lead 10 (15-25) 10 (2-200) 20 20 (5-50)
Manganese 850  (500-1000) 850 (100-4000) 560 520 (100-1200)
Mercury 0.01 0.071  0.059 (0.005-0.1)
Nickel 40 (20-30) 40 (10-1000) 20 20 (5-50)
Selenium 0.01 0.5 (0.1-2) 045 0.26 (0.03-2)
Strontium 350 (50-100) 300 (50-1000) 240 210 (30-500)
Zinc 50 50 (10-300) 54 74 (10-200)

(e Toanz. 2547 : 481)



*Data reported in McKeague J.A. and M.S. Wolynetz, Background levels of minor elements
in some Canadian Soils, Geoderma 24 (1980),299-307.
"Data reported in Allaway,W.H. Agronomic controls over the environmental cycling of trace

elements. Advances in Agronomy,29 (1968),235-74.
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2.3 Observer ADAAUNANIIO
CIE L* a* b* (CIELAB) iuszuumsiadinmnainszuy
Tristimulus Value (x y 18¢ z) 1482 CIE Chromaticity Coordinates (x y UaY 2) Tawils ‘Uﬂiﬁ
weziAounlnssumusavenaiuandisvesd ldednaiuane Jogtuaumsilgly
niszydifiufivensuniuunsiie CIELAB 1979 #fidnuaizues Color space

aanwmalsznov 10
L=100

47/' YELLOW

GREEN

RED

BLUE
BLACK "

=0

A ilsenou 10 CIELAB 1976 ua@4 L, a, b Color pace
(drugaamns suaane. 2542 : 17)
Too L* 1dfimuaninnuaing (lightness) vosd
A Ledawiduo  mnededd
&1 L* Fauvidy 100 waneiiedun
a* ¥dmuannududuainie @it (red - green)
&1 a* Wuwan nueda anududuag
& a* Wuay nnode puiludiae
b Wi muannuiiufivdemioniau (yellow-blue)
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A A
1. IA393U0

1.1 1n509 XRF (X-ray Fluorescence Spectroscopy) ©%10 Shimadzu
Y SRS 3400

1.2 17599 SEM (Scanning Electron Microscope) B¥ie JEOL 5:1! JSM 6400
° w 3 a =Y v &
fMaaves 10-300,000 11 ussau 1W#1 022 — 40 Aladaa

1.3 17599 AAS (Atomic Absorption Spectroscopy) @¥® Perkin Elmer
U 100

1.4 175049 ICP-MS (Inductively Coupled Plasma-Mass Spectrometer ) t¥io
AGILENT 3 CE 7500

1.5.1n509 UV-Visible Spectroscopy U0 Shimadzu 34 UV-1601

2. gilnsal
2.1 vinialSunmseuna 250 gRuNARURANIAS (volumetric flask :250 cm’)
2.2 Tlavua 10 gaUNARrUAAT (Pipet : 10 cm’)
2.3 finnes ¥111a 50,250 1AL 1000 ALNARIHUAIAS (beaker:50,250,1000cm’)
2.4 N9 (Stirring rod )
2.5 1A303%921B0A (Balance) 4 AN
2.6 ﬂwmaé’ 8 (Cotton fiber No. 8)

2.7 ulianuieu (Hot plate)



2.8 Lﬂ§60ﬂ1u1ﬂﬁ1 (Magnetic stirrer)
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2.12 ANATDUANUAINUABNII N

2.13 ‘lgﬂ'l']ﬁ‘]a;‘uﬂﬂﬁﬂﬂﬂ'nuﬂ\?‘lﬂudﬂllfﬁllﬂﬂ

2.14 ?S.]'EHJ ( Hot Air; Oven) o Memmert
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szinelng $10a
3.2 1inaulsianinlooewu (Deionize water)
3.3 WaFINE (Zine powder)
A ~ @ .
3.4 1Juvn nieunaiFouoen 9@ (Calcium Oxide)
3.5 A5IUNINNATYIY (Standard Indigo blue powders)

3.6 A1 UBMUDD 95 % (95% Ethanol solution )
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2. hnnzvimviiaveslanzleoeuluaulnay uazdugnis Taelvindes
XRF (X-ray Fluorescence Spectroscopy)
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Jinsrzimaiinves Tans leoou Tauldinsos XRE (X-ray Fluorescence Spectroscopy)
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5. 3Emafoudnnumuunesuaun
5.1 m3MmuesuauNneuden NSIASUNAISTAI0YBI AL(SO,),, FeCl,,
MgSO, tag Na,80, 1egluzilveseen’las Al0,, Fe,0,MgO uag Na,0 Fafidunou
dofl

5.1.1 fmmdSinu ALSO,), i ldiia ALO, 5 % Tanfwiinveadulothy
azmelurh s ml @33n1sAnnad@inmarian n)

5.1.2 ithefin3on 3o luasazaofiwson 18 uaziuteniven 95 %
woruduthe udus13igumngdi 60 sswaidua fiuinm 90 wil i lugedau
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6. MIinaasuMstanaveslanslessunvansumandulethy wSeumey

fuddenlaildldasuesuaun d3un389SEM (Scanning electron microscope)
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