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NATTHAWAT CHUPRASOET : UTILIZATION OF AUTOMOTIVE INDUSTRIAL
WASTE AS A PRECURSOR FOR SYNTHESIS OF PEROVSKITE STRUCTURE.
THESIS ADVISOR: ASST. PROF. DR. SIRIWAN CHOKKHA, 120 PP.

Keyword : iron/automotive industry/waste management/perovskite

Automobiles production has expanded in response to demand since cars are a
vital part of human life, resulting there is more waste generated yearly. The usage of
landfills for industrial waste management results in expensive waste disposal and
creates pollution that will have long-term effects on people, animals, and the
environment. The subject's purpose in this study is to find sustainable solutions to
difficulties. Utilizing iron waste left from the manufacturing of automotive parts to
transform it into a pure phase of iron compound before being used as a starting
material for synthesis of LaNi; Fe,0s.s (x = 0, 0.4 and 1) perovskite structure. A magnet
is used to remove the primary contaminants from the automotive industrial waste after
it had been cleaned with water. A new chemical compound with a single phase of
Fe,Os is developed when the cleansed automobile industrial waste reacts with nitric
acid. Additionally, it reveals that these particles have an average size of 7.21 nm. In
order to synthesize LaNi;_.FeOs.5 (x = 0, 0.4, and 1) perovskite-based materials, iron
oxide is employed as a precursor in solid state reactions method. LaNiO; (x = 0)
calcined at 800-1200°C is show a mixed phase consisting of LaNiOs and NiO with the
amount of 99.79% and 0.21%, respectively. Similar to LaNig¢Feq 03,5 (x = 0.4), it also
shows a mixed phase consisting of LaNigsFep4O0s, LaNigosFeq7s05 and LaNiOs with the
amount of 53.13%, 29.41% and 17.46%, respectively. However, 100% of single phase
is presented in LaFeOs; (x = 1) perovskite structure after calcined at 1200°C. 4-point
probe and 4-point measurement are used to measuring an electrical conductivity.
From its result, LaNiO3; and LaNigsFeq 40346 is presented the maximum conductivity with
the value of 362 S/cm at 150°C and 42 S/cm at 525°C, respectively, whereas LaFeOs
does not conduct in electricity. However, the thermal expansion coefficient of all
specimens testing between ambient temperature to 1000°C is similar to electrolyte
materials available used now. The thermal expansion coefficient of LaNij«FeOs.s with
x = 0,04 and 1 in the temperature range 30-1000°C is 13.20x10°, 12.19x10°® and
10.58x10° 1/°C, respectively. Consequently, recycling of Fe-iron waste used as a

precursor for synthesis of perovskite structures leads to reduced disposal costs,



sustainable environmental management of pollution and adding value to an
automotive industrial waste.
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