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Introduction

The current progressive urbanization and industrialization is paralleled by the use of numerous
environmental contaminants such as endocrine disrupting chemicals (EDCs). Bisphenol A (BPA) is
one of the most ubiquitous EDCs, widely used yet associated with numerous diseases.
Global volume consumption of BPA reached 7.7 million metric tons in 2015 with estimation of 10.6
million metric tons by 2022. Thus, More than 40 reviews highlighted BPA health effects and
environmental treatment methods. [1]

Figure 1: BPA structure. [2]
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BPA 
removal 

methods

Adsorption (e.g. activated carbon)
Disadvantage: phase transfer of
pollutants without degradation

Biodegradation (using enzymes or
microorganisms)
Disadvantage: slow kinetics and
disposal issues.

Photocatalytic degradation (oxidation)
using light-active catalyst and a light
source. [5][6]

(as a promising alternative treatment)
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o Female Infertility: decreased number of
oocytes and implantation rate, increased
miscarriage, polycystic ovarian disease and
menstrual abnormalities. [3][4]

oMale Infertility: immature sperm production,
decreased sperm motility, abnormal number
of sperm chromosomes. [3][4]

o Disturb energy homeostasis, insulin
signaling within organs tissues, and Thyroid
signaling. [3][2]

o Induces oxidative stress, affects gene
expression. [2]

o Deregulate cell signaling pathways
associated with cell growth, uncontrolled
proliferation, migration, invasion,
apoptosis, and induce gene mutations and
methylation. [2]

o Affects Brain development, 
function and cognitive behavior.[2]

o Cardiovascular diseases. [4]

o Hepatotoxicity, neurotoxicity, and 
Immunotoxicity. [3]

Conclusion

BPA is an endocrine disrupting chemical widely used in the synthesis of daily products. BPA has been linked to several
systematic diseases, gene alterations, metabolic health effects, and organ toxicities. Photocatalytic approaches to degrade BPA,
a toxic potent carcinogen and endocrine disruptor. Due to this hazardous effects, researchers utilized photocatalysis as an
effective approach to degrade BPA, as well as different methods to improve the degradation efficiency.
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o The most commonly used/researched catalysts are:
TiO2-based, WO3-based, Zn-based, Bi-based, Ag-based,
C-based photocatalysts (g-C3N4/MoS2-polyaniline).
o Different techniques are used to improve BPA

degradation efficiency:
 Modifying catalyst morphology:
o materials with smaller band gaps or larger catalytic 

surface area/active sites 
o Introducing oxygen vacancies (e.g. BiOCl-oxygen

vacancies/Bi2O4)
o Using dopants to further excite target free radicals (e.g.

Fe2O3-doped TiO2)
 Adjusting system environment: temperature, pH,

catalyst dosage based on BPA concentration, light
intensity, the design of the photoreactor. [8]

o Table 1: Comparison of two catalytic systems. [8]

WO3-based (Yuan et al. 
2021)

Bi-based (Zhang et al. 
2021)

Catalyst dosage 5 mg 5 mg

[BPA] 10 mg/L 10mg/L

Recyclability ~3 cycles ~3 cycles 

Source of light 300 W Xe lamp 500 W Xe lamp 

Optimal 
degradation

97.6% in 120 min 98.9% in 24 min

o Upregulate ovarian, lung, breast,
testicular, and prostate cancer. [3][4]

o The design of efficient 
photocatalysts to degrade 
BPA under visible light 
irradiation is an active area 
of research. 

Figure 2: Adverse 
health effect of BPA.

Figure 3. Photoreactor sample setup. [7]


