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ABSTRACT

Thermal paper has wide range of applications, such as facsimile paper, labels for food retailing and other industries, bus fares,

airplane tickets, and other ticket items. The global demands are increasing. Yet thermal paper is a kind of heat-reversible recording

paper, its images are liable to fade due to light, temperature, and humidity factors. Thus, how to preserve the thermal-induced

images is becoming a critical quality demand.

This study was carried out in 3 stages, in the first stage, 7 commercial thermal papers were collected and their surface, optical, and

durability characteristics were evaluated to serve as criteria for the subsequent preparations. In the second stage, hollow-core plastic

pigment, calcined clay, and a mixture of the 2 were applied as ingredients in the precoating formulation to evaluate their influences

on the durability of the thermal paper. In the third stage, different thermal-sensitive particle size ranges of 1.5~1.0, 1.0~0.5 and >

0,5 μm were tested for the ensuing thermal paper durability and application to find out the optimal particle size range.

The results indicated that when the commercial thermal papers were tested for light-fastness at a UV wavelength of 351 nm and 60

℃, the best performing image intensity retention was 21.7%, and the fading rate was 47.1%; at the dry-heating test condition of 60,

the best image intensity retention was 43.0%, and the fading rate was 41.8%; and at the constant temperature and humidity

conditions of 40℃ and 90% RH, the best image intention retention was 94.2%, and the fading rate was 5.6%. These were

established as criteria for comparisons with the self-prepared samples.

The precoating experiments indicated that at a UV wavelength of 351 nm and 60℃condition entailed an optimal image intensity

retention of of 59,1% and a fading rate of 21.9%; at the constant temperature and humidity conditions of 40℃ and 90% RH, the

best image intensity retention rate was 96.3%, and the fading rate was 1.8%; and at the 60℃ dry heat test condition, the best image

intensity retention rate was 95.4% and the fading rate was 0.9%. Adding hollow-core plastic pigment exerted notable enhancements

to the resulting thermal paper durability in image intensity, light fastness, temperature and humidity as compared to those precoated

with calcined clay and a mixture of calcined clay and hollow-core plastic pigment.

In the heat-sensing layer particle size experiments, light fastness tests at 351 nm wavelength and 60℃ resulted in the best image

intensity retention of 59.1%, and the fading rate of 21.6%; at a constant temperature and humidity condition of 40℃ and 90% RH,

the best image intensity retention was 96.3% and the fading rate was 1.8%; and at the 60℃ dry heating test, the best image intensity

retention was 95.4% and the fading rate was 0.9%. The color former particle size 1.5~1.0 μm, color developer particle size 1.0~0.5

μm, and sensitizer particle size 1.5~1.0 μm entailed the best performances.

In the study, our self-prepared thermal paper formulation resulted in significant improvements of product durability. Regardless of

the environmental conditions applied using light, temperature and humidity, the image intensity retention of the self-prepared

thermal paper was superior to the commercial products.
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