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Abstract ‘
168552

Most natural dyes require mordants to fix the dyes to fibers. Mordants improve lightfastness and
washing fastness and often deepen the colour of dyed fibers. However, mordants, are generally heavy metals,
and a large amount of residuals are left in wastewater, potentially affecting both humans and the environment.
This study aimed to reduce the amount of heavy metals used in dyeing by applying Inorganic Thin Layer
Technology (ITLT) on the silk fiber surface. ITLT allows the application of a bilayer structure mordant whose
first layer is silicon dioxide mechanically anchoring on the silk fiber surface, binding with the second layer of a
small quantity of a transition metal chelate, which can bind with natural dyers. In this research thin layer of
Silicon dioxide is formed by hydrolysis of Tetraethoxysitane. Metal mordants including Al, Ti, Zr, Fe, Ni, Sn,
Cd, Cu, Co, Pb, Cr and Zn were investigated. The natural dyes used in this study included 3 commercial natural
dyes as Alizarin, Curcumin and Indigo and laboratory extracted natural dyes from 10 local Thai plants as
Indigo, Turmeric, Deer ear leave, Cassia, Ebony, Sappen wood, Ebony, Cutch, Satflower and Jack Fruit.

This work consists of five main research parts. The first part is to investigate the suitable extraction
condition for natural dyes. It was found that an acid-base condition caused different colour shade in Sappen
wood, Ebony, Cutch, and Saftflower dyes. The second part is to apply ITLT on silk fibre, whose SiQ, as the first
layer is produced by hydrolysis of SiCl, then followed by second layer tormation of metal chelate from various
metal salts. The colour spectrophotometer showed that the use of different metal mordants led to different
shades of dyed silk. In addition, it was found that ITLT increased efficiency of natural dyeing, and also
improved lighttastness and washing fastness of dyed silk. In the third and fourth part, Tetracthoxysilane
(TEOS) is used instead of solution of SiCl, in ethanol because TEOS can disperse in water medium which is
preferable tor application of ITLT in industry. Then the appropriate metals which provided the best washing
tastness and lightfastness from the second part of the research are used to apply on silk for comparison of the
etficiency of exhaustion and pad dyeing. The Inductively Coupled Plasma (ICP) analysis proved that the ITLT
treated silk could absorb metal more effectively than the untreated silk could. Thus, the reduction of residual
metals in dye bath could reduce metal contamination into the environment. Even though there was only
0.0166% by weight of metal on silk, washing fastness ot ITLT treated dyed silk increased by one grade. It was
shown that dyed silk by pad dyeing were still maintained good washing fastness, even though the pad dyeing
caused less amount of dyes adsorbed on silk than exhaust dyeing did. The tifth part is to study the possibility of
ITLT in the industrial scale, it was found that ITLT can be used to treat silk and produce dyed silk with good
lightfastness, washing fastness, dry cleaning fastness and rubbing fastness suitably for industrial products with
less amount of metals used. Moreover, the use of ditferent metal mordants led to different shades of dyed silk,

thus, producing various products to meet customer needs.



