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1. Introduction – Due to current concerns of potential damage to the 

aquatic ecosystem, agricultural activities, and human health, in recent years 

it has been developed huge efforts in the field of treating of emerging 

contaminants (EC) using efficient and economical methods. Nowadays. EC 

(anti-inflammatory and analgesics drugs, antibiotics and fertilizers) are not 

regulated in most of the countries, and their treatment options are not well 

documented[1]. On the other hand, there are many processes, including 

chemical, physical or biological techniques, for the treatment of EC in 

water; biological and chemical processes are known to be efficient in 

reducing pollutant loads, but they generate by-products, which are often 

more toxic than their original compounds. Among these treatment options, 

light-driven advanced oxidation processes (AOPs) are a viable solution for 

the general management of EC, because of their high efficiency in the 

degradation of a wide spectrum of organic compounds. Based on their 

highly tunable properties and unique anion exchange properties, LDH 

materials are attractive candidates for use as photocatalyst, or 

photocatalytic/adsorbent materials[2]. In this work, a ZnAl/ZnSn(OH) 

composite material was synthesized, characterized and evaluated as 

photocatalyst for the acetaminophen (paracetamol) degradation in water. 

 

2. Experimental – The synthesis of the combined material was carried out by the coprecipitation method, 

using urea as precipitating agent. Analysis of crystalline phases was carried out using X-ray diffraction 

(XRD) technique employing a D-8 Advance (Bruker) diffractometer. The morphology of the composite 

material was studied by scanning electron microscopy technique using a scanning electron microscope 

JEOL JSM6390LV. The photocatalytic properties were evaluated in the degradation of acetaminophen (as 

contaminant) under UV light.  

 

3. Results and Discussion - A composite 

ZnAl/ZnSn(OH) material with 

lamellar/nanocube structure was obtained by 

the coprecipitation method, and the presence of 

both phases was confirmed by X-ray diffraction 

analysis (Image 1, bottom and upper, 

respectively). In the results of the 

photocatalytic evaluation it was observed 

almost a total degradation of paracetamol in 80 

minutes, three times faster than bare LDH-

ZnAl material (Table I). 

  

4. Conclusions  ZnAl/ZnSn(OH) lamellar/nanocube composite material showed high photocatalytic 

efficiency for the degradation of acetaminophen, superior than that observed for LDH-ZnAl material.  
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Image 1. XRD analysis and SEM 

images of the ZnAl/ZnSn(OH) 

composite.  

Table I. Variation of C/Co of acetaminophen in 

photocatalysis experiments. 
Time (min) C/Co 

ZnAl ZnAl/ZnSn(OH) 

20 0.9 0.78 

40 0.8 0.40 

60 0.72 0.21 

80 0.65 0.05 

  

 

 


