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➢ Immobilization and CNTs@5x efficiency
✓ 1.9 mg CNTs loading → maximum OXL degradation of 93%

  
➢Reusability (Fig. 1)
✓ Up to 5 cycles
✓ Cycles 1 – 3: enhanced efficiency, achieving 93.7% OXL 

degradation
✓ Cycle 4: sharp decrease (~20% OXL removal)
✓ Cycle 5: recovery in its efficiency (~80% OXL removal)

➢Mass loss (Fig. 2)
✓ Negligible across cycles, except in the fifth cycle → 

CNTs@5x lost 21% of its mass
Fig. 1. Oxalic acid degradation with 

CNTs@5x through the cycles. 

Fig. 2. CNTs@5x mass loss through 
the cycles. 

To solve this 
problem, advanced 
oxidation processes 
have been studied.

EMERGING 
CONTAMINANTS

There is a systematic 
inefficiency in the removal 
of these pollutants in 
WWTPs, resulting in a 
constant cycle of 
contamination [1].

❖The aim of this study was investigated carbon 
nanotubes (CNTs) supported on glass frits as catalyst 
on the degradation of oxalic acid (OXL).
➢ OXL is a typical ozone-resistant byproduct generated 

during the ozonation of various organic contaminants [2].

THIS STUDY

CATALYTIC 
OZONATION

IMMOBILIZED 
CATALYSTS

Growing interest in 
catalysts supported on 
inert, macrostructured 
materials.
    Theses systems can 
obviate post-
treatment separation 
while being  
appropriate for large-
scale implementation.
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