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INTRODUCTION 
Chemistry stand at the forefront of addressing the multifaceted 

challenges of the 21 century. Playing a pivotal role across 

diverse sector. From powering our home with renewable 

energy to developing life saving pharmaceutical, chemistry is 
the cornerstone of innovation and advancement in today's 

society. One of the most pressing issues facing humanity is the 
urgent need for sustainable energy sources to reduce fossil fuel. 

Chemistry plays important role in this field by driving research 

and development and renewable energy. Furthermore 

chemistry is instrumental in addressing environmental 

challenges such as pollution and waste management, by 
developing innovative materials and processes. In the realm in 

healthcare, chemistry is indispensable in the discovery and 

development of life-saving drugs and treatments.. Chemistry 

plays a central role in addressing the complex challenges of 

21st century. 



Climate Change Solutions 
with Advanced Materials 

"Climate change is another critical 

challenges, and chemistry offers 
innovative solutions. 

"Newer technologies, such as 

carbon capture and 

utilization(CCU)( fig. l) are 
emerging as effective tools. 

"Chemistry are developing 
advanced materials like metal 
organic frameworks(MOFs)(fig.2) 

for efficient CO2 capture and 
conversion. 

"These materials not only capture 

CO2 but also convert them into 

valuable products like fuels and 

chemicals. 
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Metakorganic frameworks (MOFs) are comprised of 
metal ions connected organic linker 

" Utrahigh surface areas (as high as 3000m'/) 
" Huge variety of structures 
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Fig2:- Metal-organic Frameworks(MOFs) 
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RENEWABLE ENERGY(Solar Power) 

"Chemistry plays a vital role in 

the development of solar cells. 

"Photovoltaic cells made of 

semiconductor materials like 

silicon, convert sunlight 

into electricity. 

" Thin-film solar cells, 
perovskite solar cells are 

emerging technologies that 

offer higher efficiency. 
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"Fossils fuels use would decrease and thus pollution 
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"Inexpensive solar cells using nanoscience would help to 
preserve environment. 
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"Even billons of people can help to reduce carbon emission. 



>ELECTRIC VEHICLES 
(Evs) 
"Electric vehicles are becoming 

increasingly popular as a clean 

transportation option. 
"Chemistry is essential in 

developing batteries for EVs. 

"Lithium-ion batteries(fig.3) are 

the most common type, with 

cathode materials like lithium 

cobalt oxide or lithium 

iron phosphate. 
"Advances in battery chemistry, 

such as solid-state batteries and 

lithium-sulfur, offer higher 

energy density and faster 

charging. 
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Fig3:-Lithium ion batteries 
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Chemistry in Medical Field 

Chemistry plays crucial role in medical field for developing 

newer medicines, drugs and vaccines. 

"Chemistry in COVID-19 Pandemic 

Chemistry played a pivotal role in 

the development of vaccines(mRNA 

vaccines, a newer advancement), 

diagnostic and treatment. 

"Chemists also developed antiviral 

drugs. 
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"Bleach, or sodium hypochlorite, is a powerful disinfectants 
used to sanitize surface and kill viruses. 
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Cancer Treatment Breakthroughs 
"Cancer remains one of the most challenging diseases of our 

time. 

"Chemistry is revolutionizino cancer treatment with targeted 

therapies and immunotherapies. 
"One of the most well-known anticancer 

drug is Cisplatin(fig). Which is use to in 

therapy. 

chemotherapy to treat various cancers. Fig.8:- Cisplatin 

"Ruthenium-based compound have shown potential in cancer 
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"These compounds can absorb light, leading to generation of 

reactive Oxygen species(ROS) when iradiated light of a 

specific wavelength. ROS can damage cancer cells. 

Fig.9:- Ruthenium based anticancer drug 
(BOLD-100) 
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Detection of cancer by Canoer Biomarker and Fluorescent 

Dyes 

"Cancer biomarker are molecules produces by cells or by boay n 
response to cancer. 

"Detecting these biomarker in early stage can improve diagnosis and 

treatment. 

"Fluorescent Dyes are chemical compound that emits light when 

exposed to specific wavelength of light. 

"These dye specifically bind to cancer biomarker ,the attached 

fluorescent dyes illuminates the presence of cancer cell under specific 

lighting condition. 

"Use for early detection ,diagnosis , monitoring cancer treatment. 

"Make surgery more effective 

"PSA(prostate cancer),CA-125 (ovarian cancer) 

Surgeon's former view Surgeon's new view 

View of localized region of a 
cancer patient as seen with naked 
eye (left) or with the aid of tumor 
targeted fluorescence dye (right 



ANuclear Energy for Clean Power 
"Nuclear energy is a low-carbon nower source that can nelp 

mitigate climate change. 
"Nuclear energy is generated through controlled nuclear reaction in 
Nuclear Reactor. 

"In nuclear reactor usually fueled by U-235 or Pu-239. 

"During fission, heavy atomic nuclei split into smaller nuclei 

releasing large amount of energy in form of heat. 
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"This heat is used to produce steam, which drives turbines 

connected to generators to produce electricity. 
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