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production [1,2]. This study aims to investigates the effect of sintering Water Absorption | Apparent Porosity ., = TF202

atmosphere on the densification and phase transformation of binary red _ _ _ _
| black cind . it Figure 1. Water absorption, apparent porosity and modulus of rupture (MOR) of red clay-black cinder
Clay—DIacCK cinder ceramic compositions. bodies sintered under air or argon atmosphere.

In Figure 1, argon-sintered samples exhibited significantly lower water absorption and apparent porosity
compared with air-sintered samples, indicating improved densification under an inert atmosphere. Among
the formulations, TF102 showed the lowest water absorption and porosity (0.01 £ 0.22) and the highest
modulus of rupture, demonstrating superior mechanical performance. These results suggest that the
argon atmosphere promotes enhanced densification and strength in red clay—black cinder ceramic bodies.
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consistent with the higher 26CuKa

water absorption and

porosity observed in air- Figure 2. XRD patterns and corresponding SEM micrographs of red clay—
sintered samples [3,4]. black cinder ceramic bodies: (a) TF301, (b) TF102, and (c) TF202, sintered

at 1200 °C under an air atmosphere.
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Argon-sintered samples
showed the formation of
tridymite, mullite, hercynite,
and bytownite phases. The
presence of hercynite
(FeAl,Q,) indicates
reduction reactions
involving iron-bearing
phases under an inert
atmosphere. SEM
observations reveal a
denser microstructure with
reduced porosity, which
explains the improved
densification and higher

Figure 2. XRD patterns and corresponding SEM micrographs of red clay— | Mmechanical strength of
black cinder ceramic bodies: (a) TF301, (b) TF102, and (c) TF202, sintered | 8gon-sintered samples
at 1200 °C under an argon atmosphere. [3,5].

CONCLUSION
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The sintering atmosphere significantly influences the densification, phase formation, and
mechanical properties of red clay—black cinder ceramic bodies. Argon sintering promoted
the formation of hercynite and produced a denser microstructure, resulting in lower water
absorption and porosity and higher modulus of rupture. Among the formulations, TF102
exhibited the best overall performance, indicating strong potential for high-strength ceramic
applications.
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