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Yotin Kallayalert. (2023). Development of Infrared Reflective Pigments from Laterite Soil
for Dyeing Cotton Fibers. Doctor of Philosophy (Science Education). Advisors: Asst. Prof.
Dr.Pannraphat Takolpuckdee, Assoc. Prof. Dr.Sasamol Phasuk, Dr.Chumphol Busabok.

ABSTRACT

This research and development aimed to 1) develop pigments from calcined lateritic soil at a
temperature range of 900-1300°C for near-infrared (NIR) reflective properties through solid-state
reactions, 2) investigate the factors influencing colorfastness of cotton fibers dyed with synthesized
dyes from lateritic soil, 3) study the efficiency of pigments synthesized from lateritic soils in dyeing
cottonfibers,and 4) transfer cotton fiber dyeing technology using synthetic pigments to the community.
Lateritic soils from five sources in Thailand were characterized the physical properties and chemical
composition: Ban Wanghai soil, Mukdahan province; Ban Charoensuk soil, Buri Ram province; Ban
Khamphai soil, Kalasin province; Ban Nonpasang soil, Loei province; Ban Rangwai soil, Kanchanaburi
province. Ban Wanghai soil and Ban Nonpasang soil were selected for further investigation. The selected
soils were ground, sieved for particles with a size of less than 45 um, and calcined at temperatures
ranging from 900-1300°C for one hour. The calcined soils were characterized using a scanning electron
microscope (SEM), an X-ray diffractometer (XRD) and an UV-Vis-NIR spectrophotometer. The prepared
pigments were used to dye cotton threads, which were subsequently woven into fabrics. The resulting
products were assessed for infrared radiation reflection and color fastness, in accordance with TIS 121-
2552 standards. Technology transfer was facilitated through workshop trainings, with participants
knowledge assessed before and after training. Statistical analyses, such as mean, standard deviation,
and t-tests, were conducted to evaluate the effectiveness of the workshops.

The results demonstrated the following: 1) at a calcination temperature of 1000°C, \ateritic
soil pigments from Mukdahan province exhibited 70-80% infrared radiation reflection, with quartz,
hematite, and kaolinite as the primary phases. At 1300°C, lateritic soil pigments from Loei province
reflected 80-100% infrared radiation, with quartz and FeAl,O, as the main phases. 2) Sodium
chloride proved to be an effective auxiliary when dyeing at 80°C for 24 hours. 3) Fabrics made from
dyed cotton threads using the prepared pigments were tested for colorfastness according to TIS
121-2552, exhibiting resistance to xenon arc light, washing, and perspiration, but not rubbing. And
4) after the workshop, partidpants demonstrated a statistically significant increase inknowledge (p < .05)
and expressed satisfaction with the training (M = 4.42, SD = .65).

The knowledge or innovation gained from this research is the development of an effective
technique for dyeing cotton fibers using pigments derived from lateritic soils. These pigments can reflect
at least 80% of infrared radiation, therebyadding value to the cotton fibers used in producing various
products.
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