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List of abbreviations 

A-  Conjugated base 

AOP  Advanced oxidation processes 

ATR Attenuated total reflectance 

BOD  Biological Oxygen Demand 

Ceq  Naproxen concentration in the aqueous solution at equilibrium (mMol L−1) 

COD  Chemical oxygen demand 

DHON  naphthalene-2,6-diol 

ecb-  Conduction band electron 

ESI-MS Electro spray ionization mass spectrometry 

FT-IR Fourier Transform Infrared Spectroscopy 

GC/MS  Gas chromatography–mass spectrometry 

H+  Hydrogen ion 

HA Undissociated acid 
1H-NMR Proton nuclear magnetic resonance 

HO• Hydroxyl radical 

HO2• Hydroperoxyl radical 

HONETOH  6-(1-hydroxyethyl)naphthalen-2-ol 

HONPX 2-(6-hydroxynaphthalen-2-yl) propanoic acid 

HOSA  2-hydroxysuccinic acid 

HPA  2-hydroxypropanoic acid 

HPLC  High-performance liquid chromatograph 

HPLC-MS High-performance liquid chromatograph-mass spectrometry 

hvb+ Valence band positive hole 

ka  Acid dissociation constant 

Keq  Langmuir isotherm constant (mM−1L) 

MACN  1-(6-methoxynaphthalen-2-yl)ethan-1-one  

MALN   6-methoxy-2-naphthaldehyde 

MHON  6-methoxynaphthalen-2-ol 

MNETOH  1-(6-methoxy-2-naphthyl) ethanol or 1-(6-methoxynaphthalen-2-yl)ethan-1-ol 

MVN  2-methoxy-6-vinylnaphthalene 

NPX  Naproxen or 2-(6-methoxynaphthalen-2-yl)propanoic acid 

NSAID  Non-steroidal anti-inflammatory drugs 

O2•-  Superoxide radical anion 

pH Logarithm of the reciprocal of the hydrogen ion activity 

PHON  naphthalene-1,2,3,5,6-pentanol 

pKa  Logarithmic of the acid dissociation constant 

PZC  Point zero charge 

qm  Maximum uptake of NPX per gram of catalyst (mMol g−1) 

qs Uptake of NPX adsorbed on the surface (mMol g−1) 
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R Radical 

ROS Reactive oxidation species 

THON  tetrahydroxy naphthalene  

TLC  Thin layer chromatography 

TMS Tetramethylsilane 

TOC  Total Organic Carbon 

UV-A  Long-wave UV radiation (315–400 nm) 

UV-C Short-wave UV radiation (200-280 nm) 
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Table S1. Material balance of the photochemical degradation of a naproxen solution Figure 1 data  

 
 

Table S2. Material balance of the photocatalytic degradation of a naproxen solution Figure 2 data 

 

 
 

 



 

 

Figure S1. Naproxen (pKa=4.19) speciation diagram determined by the mass law equation 

 

Figure S2. TiO2 point of zero charge determined by the acid–base titration method Lara-Pérez, C.; 

Leyva, E.; Zermeño, B.; Osorio, I.; Montalvo, C.; Moctezuma, E. Photocatalytic Degradation of Di-

clofenac Sodium Salt: Adsorption and Reaction Kinetic Studies. Environ Earth Sci 2020, 79, 

doi:10.1007/s12665-020-09017-z. 

 



 

 

Figure S3. Naproxen, ketoprofen and diclofenac Langmuir adsorption isotherms (TiO2 Evonik P25) 



 

 

Figure S4. HPLC chromatogram of a diluted sample of a photocatalytic degradation experiment: a) 

naproxen solution, b) sample after 90 minutes of reaction, c) sample after 120 minutes of reaction 

and d) sample after 180 minutes of reaction .(Initial concentration = 200 ppm = 0.79 mM, Initial pH 

= 6.4, V = 300 mL, TiO2 = 2 g L-1, four UV lamps λmax= 365 nm, O2 flow = 100 mL min-1, reaction time 

= 90 minutes, dilution factor for HPLC analysis = 1:10) 



 

 

Figure S5. Photocatalytic oxidation of naproxen monitored by FT-IR, Samples were taken after a) 

naproxen spectra, b) 30 minutes of reaction, c) 60 minutes of reaction, d) 90 minutes of reaction and 

180 minutes of reaction. (Initial concentration = 100 ppm = 0.79 mM, Initial pH = 6.8, V = 300 mL, 

TiO2 = 2 g L-1, four UV lamps λmax= 365 nm, O2 flow = 100 mL min-1) 



 

 

Figure S6. FT-IR spectra of the TLC fractions of the organic extract of a sample taken after 60 minutes 

of reaction a) naproxen spectra, b) most polar fraction 1, c) fraction 2, d) fraction 3 and 4) least polar 

fraction. (Initial concentration = 100 ppm = 0.79 mM, Initial pH = 6.8, V = 300 mL, TiO2 = 2 g L-1, four 

UV lamps λmax= 365 nm, O2 flow = 100 mL min-1) 



 

 

Figure S7. Photocatalytic oxidation of naproxen monitored by NMR. Samples were taken 90, 120 

and 180 minutes of reaction. (Initial concentration = 200 ppm = 1.58 mM, Initial pH = 6.8, V = 300 

mL, TiO2 = 2 g L-1, four UV lamps λmax= 365 nm, O2 flow = 100 mL min-1). 


