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UV-A lamp emission spectrum 

The emission spectrum of the commercial UV-A lamp used in this work was measured using 

an Avantes spectrometer (AvaSpec-ULS3648 StarLine High-resolution Fiber-optic 

Spectrometer) that employs an optical fiber to transmit light to its diffraction grating. An 

absorptive neutral density filter (NE06B-A - 0.6 OD with range 350 to 700 nm) from Thorlabs 

was used to prevent detector saturation. Figure S1 shows the spectrum obtained.  

  

 

Figure S1: Measured UV-A lamp light emission spectrum   
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Crystal size and lattice parameters determination 

Peaks with the greatest intensity in the diffractograms obtained were used to calculate the 

crystal size using the Debye-Scherrer relation (Scherrer, 1918): 
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 Where K=0.9, 𝜆= 1.5406 Å, 𝛽 is the width of the peak and 𝜃 is half the peak location angle.  

 

Equations 2 and 3 were used to determine lattice constants ‘a’ and ‘c’ since ZnO has a 

hexagonal unit cell with two lattice parameters ‘a’ and ‘c’ (Lupan et al., 2010). The lattice 

parameters aided the calculation of the interplanar distance using Equation 4 and the unit cell 

volume using Equation 5 (Bhosale et al., 2023). 
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Where a and c are lattice parameters, 𝜆 is X-ray wavelength (1.5406 Å), 𝜃 is half the peak 

angle, (hkl) are miller indices, d is the interplanar distance and V is the unit cell volume.  
 

TGA curves 
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Figure S2: Thermal properties of g-C3N4 and GO (a), ZnO, GO and their nanocomposites (b), 

ZnO, g-C3N4 and their nanocomposites  

 

Pore size distribution curves 

 

Figure S3: Pore size distribution graphs for ZnO (a), GO (b), ZnO/GO (1:5) (c), ZnO/GO (5:1) 

(d), g-C3N4 (d), ZnO/g-C3N4 (1:5) (e) and ZnO/g-C3N4 (5:1) (f) 

 

Proposed acetaminophen degradation pathways 

A mass spectrometer was applied to characterize various acetaminophen degradation 

intermediates in the presence of the photocatalysts. Throughout the analysis, it was observed 

that hydroxyl radicals played a major role. Acetaminophen mineralization may have taken 

place through three mechanisms where the hydroxide radical attacked either the phenyl ring on 

the ortho or para position with respect to the hydroxyl group, or the acetamide on the C=O 

carbon (Moctezuma et al., 2012). These mechanisms were confirmed by the detection of 

various structural intermediates. The hydroxyl group is an ortho-para directing activator with 

equal chances on both ortho and para positions. The first mechanism (M1) shows an attack of 

the •OH radical on the ortho position with respect to the hydroxyl functional group which was 
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confirmed by the m/z = 167 of the hydroxylated acetaminophen (Le et al., 2021). The m/z = 

167 confirmed that the acetamide was still attached to the ring as opposed to the attack on the 

para position which forms a radical that can immediately cleave the acetamide group. The 

second mechanism (M2) involves the attachment of the hydroxyl on the para position with 

respect to the hydroxyl group. This pathway was confirmed by the presence of the quinol at 

m/z = 110 (Nasr et al., 2019). 

 

 

 
Figure S4: Proposed acetaminophen photodegradation pathways 
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 Acetaminophen photodegradation mechanisms 
 

 
 

 
 
 
Figure S5: Photodegradation mechanisms of ZnO/GO (a) and ZnO/g-C3N4 (b) 
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