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ABSTRACT



This work studies the possibility to produce the new novel Calcium silicate ceramic
kiln ash composite brick, CSCACB by mixing between combinations of the local Ratchaburi
soil and Calcium silicate kiln ash(CSCA) wasted from ceramic industry. The chemical and
physical properties of the soil brick are investigated. Also, the mechanical properties such
as the compressive strength and flexural strength as well as thermal conductivity are
tested at the cure time of 7, 14, 28, 60, 90, 120, 150 and 180 days. Varying Calcium silicate
kiln ash (CACA) contents of 15, 20, 25, 30, 35, 40, 45 and 50 % mixed with a constant
Portland cement type | (OPC) of 3 %. Results are compared with the Unreinforced soil
cement composite brick., USCCB (Control) with varying cement contents of 8, 13, 18, 23,
28, 33, 38, 43, 48 and 53 % by weight of soil basis at water content of 9.74, 10.29, 10.52,
10.75, 10.88, 11.01, 11.38, 11.74, 13.31 and 14.87, respectively. Consideration of sustain
environment factor, the leachability test and life cycle assessment are evaluated and
proved that it shows enough quality to produce as commercial product. In order to study
the chemical property, the total main oxide of Calcium silicate kiln ash(CSCA), Ordinary
Portland Cement type | (OPC) and Local soil such as SiO,, CaO and AlL,Os; from Ratchaburi
source are observed. Values are given as 48.32, 90.61 and 80.25 % for CSCA, OPC and
Local soil respectively. The loss on ignition are also tested which values are given as
29.12, 2.31 and 2.19 respectively. For the plasticity of Local soil, it is found that the
material is Non-plastic materials and SP type for considerate by Unified Soil Classification
System (USCS).

For the compressive and flexural strength on Modulus of rupture(MOR) properties,
results show that strength values increase with increasing Calcium silicate kiln ash(CA)
content up to 5% (CSCACB5+C3 filled mortar 1:3 ratio, w=9.74% is appropriated
proportion) and also increase with cured time. The unit weights and density are measured
and found that they decrease with increasing CA content. Next, the water absorption
increases with increasing CA content but decrease with cured time. Therefore, the Finite
Element Method(FEM) by composite system wall pattern model, also which load capacity
is given as 70 tons (48.11 kg.cmfz) compared with the CSCACB5+C3 (filled mortar 1:3 ratio)
compressive strength value is 49.61 kg.cm_2 in laboratory tested and defected of the
model as 3.02 %.

Finally, the thermal conductivity decreases with both increasing Calcium silicate kiln
ash(CSCA) and cured time. The leachability of appropriated product value is 0.15 and 0.10
me/L of Arsenic and Chromium which is considered qualifying the standard respectively.
To evaluate the life cycle assessment of CSCACB5+C3 shows that Carbon footprint (CF) on
greenhouse gases effect value is equal to 15.3938 kg COz—e.mf2 which is considered as 2.26
times compared with the soil cement block. Consideration for the commercial factor
shows that the cost of CSCACB is 60.75% of the Local red brick, 76.80 of the Local



cement block, 62.06 of the Commercial light weight block and 59.75% of the Local soil
cement brick.



