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Abstract: This work briefly reviews the nutritional significance of silicon and calcium for human health. The study 

also highlights the harmful impacts associated with exposure to silica nano-particles and chemical alterations caused 

by water acidification. Acidification which results from expel of carbon dioxide to the seawater can both directly 

and indirectly affect the human health through intensifying the levels of exposure to chemicals compounds and trace 

metals as well as through altering the bioavailability of pollutants and bioaccumulation. 
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1.   INTRODUCTION 

While exposure to silicon-dioxide (SiO2) nano-particles of respiratory systems can be seriously harmful to human body 

(e.g., Anwari, 2023a), silicon (Si) as a single trace element is considered to be essential for the synthesis of collagen and 

elastin and functioning of the connective tissues, bones, tendons, and joints. Si makes up nearly 30% of the Earth's crust, 

most commonly as crystalline silica, in particular quartz, which widely occurs in continental and marine deposits from the 

most ancient to recent environments (e.g., Varkouhi et al., 2022; Varkouhi and Papineau, 2023a, 2023b). This element does 

not take place in nature as uncombined, it is instead found mainly as silica (silicon dioxide) and silicates. Non-crystalline 

silica is another form of silicon dioxide, which is used by siliceous organisms to build their protective shells (e.g., Neagu et 

al., 2010; Varkouhi et a., 2017; Varkouhi, 2018; Varkouhi and Wells, 2020; Varkouhi et al., 2020a, 2020b; Varkouhi et al., 

2021a, 2021b, 2021c). 

Calcium (Ca) is necessary for healthy bones, muscles, nerves, and heart of a human. The low calcium condition is commonly 

treated and managed using calcium carbonate as an inorganic salt (Fritz et al., 2023). This nutritional supplement is used 

when the content of calcium uptake from the diet is insufficient. Also, calcium carbonate is used as an anti-acid to relieve 

acid indigestion and upset stomach. The Ca and carbonate in the seawater can be absorbed by a variety of organisms, 

which use the combinations of these ions to develop their aragonite and calcite protective shells. These ions also combine 

to form other carbonate objects, such as ooids (e.g., Tucker, 1984; Varkouhi and Jaques Ribeiro, 2021).  

Seawater acidification, carbonate dissolution, and human health 

The threats of ocean acidification for human health are far more devastating than those for other life forms. While the 

accumulation of carbon dioxide in the seawater and water acidification is dissolving carbonate shells and organisms 

globally, the impact of produced carbonic acid on human health involves understanding complexity, leading to more 

challenging management of this driving factor (Falkenberg et al., 2020). Contrary to direct stressors, including flooding, 

the change in carbonate chemistry, and elevated temperatures (Wernberg et al., 2016), acidified waters include complications 

with indirect impacts, e.g., the ecosystem-level complexity of indirect impacts. Accordingly, the dissemination of carbon 

dioxide alters the availability and nutritional value of producers and their consumers, and affects their poisoning to human 

tissues (Fig. 1). Therefore, the acidified seawater is considered to be a highly emerging health challenge of markedly higher 
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complexity. This acidification process can also intensify the propagation of chemical and trace metals that are released to 

the ecosystem via natural and microbial degradation of source regions or anthropogenic practices and impact human health 

through direct or indirect exposure and food chain (e.g., Varkouhi and Amin Sobhani, 2005; Varkouhi, 2006; Varkouhi et 

al., 2006a, 2006b; Varkouhi, 2007a, 2007b, 2009, 2010; Anwari, 2023b, 2023c). 

 

Fig.1. Negative impacts of acidified seawater on food chain, atmosphere, environment, and biological diversity 

(Falkenberg et al., 2020). 

2.   CONCLUSION 

This study discussed the nutritional importance of silicon and calcium for human body. While the most abundant compound 

of silicon in the nature, the crystalline silica, can be a potential threat to the human respiratory system, carbonates as the 

common chemical compounds of calcium have no known negative effects on the body. Acidification of seawaters following 

huge release of carbon dioxide to the ocean however results in direct and indirect health issues along with impacts on the 

entire ecosystem. This process commonly affects the bioavailability of pollutants, and intensifies exposure to chemicals and 

trace elements. 
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