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ABSTRACT

This experimental research aimed to 1) investigate the development of a fabric printing process using
leaf-based natural dyes in combination with cold plasma treatment, 2) examine the effectiveness of cold plasma
on the quality of leaf-printed cotton falbric, and 3) evaluate the impact of knowledge and technology transfer to
local entrepreneurs. Teak leaves (Tectona grandis Linn.f.), castor bean leaves (Ricinus communis L.), bellyache
bush leaves (Jatropha gossypifolia L.), and Indian trumpet flower leaves (Oroxylum indlicum L.) were used as
natural dye sources for printing on cotton fabric. The fabric was pretreated using dielectric banier discharge (DBD)
cold plasma, both before and after the leaf printing process. The optimal electrical potential for plasma treatment
was investigated at 0, 500, 1000, 1500, and 2000 volts, along with varying exposure durations of 0, 2, 4, 6, and 8
seconds. The treated samples were then evaluated for color fastness properties according to ISO standards.

The findings of the study were as follows: 1) During the development of the leaf-based fabric printing
process using cold plasma treatment, it was found that cotton fabric treated with cold plasma prior to leaf printing
exhibited significantly higher color strength (K/S values) forall 4 types of leaves compared to post-printing plasma
treatment. Specifically, pre-printing treatment yielded the following K/S values: teak leaves (32.32 + 5.78), castor
bean leaves (104 + 1.43), bellyache bush leaves (1872 + 0.07), and Indian trumpet flower leaves (12.21 + 2.51). In
contrast, post-printing plasma treatment resulted in lower K/S values: teak (12.27 + 1.39), castor bean (247 + 0.39),
bellyache bush (6.74 + 3.57), and Indian trumpet flower (5.04 + 2.42). Cold plasma treatment at an electric potential
between 500 — 1,000 volts resulted in better color intensity comjpared to untreated fabric, with 4 seconds identified
as the optimal exposure time for maximum color transfer effectiveness; 2) Regarding the effectiveness of cold
plasma treatment on the properties of leaf-printed fabric, the results indicated that color fastness to xenon arc light
showed a rating of level 1, indicating noticeable color change. Wash fastness results also indicated a level 1 rating
for color change. In terms of rub fastness, dry rubbing achieved a rating of 2-3, while wet rubbing showed lower
ratings between 1-2. The tensile strength of the warp and weft yams was measured at 500 N and 360 N,
respectively, with elongation values of 15.4% and 17.6%, reflecting a balance of strength and flexibility in the treated
fabric; and 3) In temns of knowledge and technology transfer to entrepreneurs, the post-training test scores were
significantly higher than the pre-training scores at the . 05 significance level. In addition, participant satisfaction with
the workshop was rated at the highest level, with a mean score of (4.89+0.60).

The knowledge gained from this research has led to the development of an innovative approach in
which cold plasma technology is applied to the natural leaf-printing process on fabric. This application enhances
the printing performance by increasing the color intensity of the leaf pigments and producing sharper, more defined
pattems. Furthemore, the process can be adapted to other fabric printing techniques and demonstrates strong

potential for commerdal development and value-added textile production.
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