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This 4" report consists of 7 parts: studying and solving on the scumming on the surface o_f
pottery, utilization of water treatment plant sediment (from water treatment plant) mixing on the brick
production. The product development of pottery by Slip casting, Studying on the construction and
firing process of horizontal draft kiln, Lead-free and low temperature glazes for earthenware
development, perfume coated earthenware, and Studying of drying method on greenbody’s cracking
and humidity.

Item 1:  Studying and solving on the scumming on the surface of pottery: Iligh sulphate
salts in the clay body is a dominants problem in Ayuthaya and Ang Thong Provinces. Scumming on
the surface was removed when adding 5%wt of mix solution (barium carbonate and barium chloride
ratio 2:1) into clay body.

Item 2:  Effects of sediment (from water treatment plant) mixing on the brick production.
This study was referring form the mixing sediment in clay body. The sediment was calcined at 700°C
before mixing in the clay body. It show that 30%wt of sediment mixing can be got lighter and high
porous brick. On the other hand, both green and firing strength (below 1100°C) were decreased. There

the process should be improved to increase strength of product.

Item3: The product development of pottery by Slip casting was investigated, as an
alternative for producers who have readiness. All clays from 4 pottery sources have been selected.
The effect of sodium silicate concentrations on viscosity and flow ability of clay slip was studied.
Properties of dry and fire products have been evaluated. The results show that the addition of 0.80-
1.20 wt% sodium silicate is suitable to control the viscosity around 450-500 cP. The dry shrinkages
are 8-10 %. Clays from Amphoe Pa Mok, Ang Thong province and Amphoe Banphot Phisai Nakorn

Sawan province are suitable for slip casing, using a little amount of sodium silicate.

Item4: Firing process and temperature distribution inside horizontal draft kiln at Amphoe
Lat Bua Luang, Ayuthaya province was studied to evaluate energy consumption and spatial
temperature distribution- product quality of the kiln. The measurement were carried out by
strategically positioned type-S thermocouples connected to data logger for real time measurement,
self supporting Orton cone and testing specimens throughout the kiln cavity. Typically, one firing

cycle lasted about 30 hours, and consumed about 1.9 tons of woods for 3.3-3.6 tons of fired products.
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Temperature of the kiln front section (before the 2™ side firing slot), especially at ground level, was
significantly lower than the temperature of other sections. Maximum temperatures of the kiln at roof
height were in the range of 860-915 °C. The result was used to improve firing process and overall

product quality.

Item 5: Lead-free and low temperature glazes for earthenware development : Boron oxide
as the dominant composition of fritz to decrease the firing temperature. The maturing temperature of
FL and F4 which containing boron oxide 18.74 and 19.74 %wt, respectively, were in the range of
900-950 °C. The firing temperature was decreased to 800-850 °C and suitable for kiln when Lithium
oxide (Li,0) was added.

Item 6: The development of earthenware products with the insect repelling had been
carried out by coating chitosan microcapsule that containing geranial oil._It i1s found that higher
content of gerania-l oil could be stored in high porous clay body, especially sediment mixing in clay
body. The microcapsule can be fixed in smaller pore than that in larger. Microcapsules allow the
release of geranial oil in the open atmosphere at 25-27 °C for more than 15 days. The crosslinking

agent (Tripolyphosphate) can be store geranial oil more than cycrodextrin.

Item7: The objective of this study is to examine the influence of drying with an oven,
infrared, indoor and outdoor atmospheres on drying on the reduction of humidity and cracking of pre-
fired products. The change of humidity and generation of cracks can be observed visually. From the
study, it is found that drying with an oven can reduce the humidity the most (23-24%), but the
products show the highest rate of cracking. For drying with infrared, the products have minimal
amount of cracks (20%), and the humidity can be reduced by 12-16%. Further study is required to
determine a suitable condition for drying for attaining both low humidity decrementing rate and low

cracking rate.





