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INTRODUCTION

Mario Molina is most famous for his research of the harmful effe
chlorofluorocarbon gases, or CFCs, to the Earth's ozone. Molina shared the Nobel Pri
chemistry with Paul J. Crutzen and F. Sherwood Rowland for discovering the harmfu

effects of CFCs in the stratosphere to the overall atmosphere and how they contribut

ozone depletion

Mario Molina was born on March 19, In 1972, Molina went on to receive a Ph.D

1943 in Mexico City. As a child, Molina had n chemistry at the University of California
fascination for chemistry. He enjoyed Berkeley. There, he met his wife Luisa Y. Tan
performing experiments and studied In 1974, together with Sherwood Roland,
material years ahead of his peers. Molina olina wrote an article in the Nature that
even converted his bathroom into his own called attention to the threat of CFCs to t

makeshift laboratory. Later in his life, he ozone layer. Many scientists and corporation:

completed his studies in Mexico and
witzerland and went to earn a bachelor's
degree in chemical engineering at the

National Autonomous University of Mexico
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were skeptic to Molina’s warnings and it took
two years for action to be taken upon them.
Molina is largely responsible for the global
pursuit to eliminate all CFCs from aerosol cans
and refrigerators and received a Nobel Prize
in chemistry together with his partner
Rowland. After receiving his Nobel Prize,
Molina continued his research and lectured

the University of California a achusetts

Institute of Technology (MIT).
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h e thought to be harmle
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iizad that that theyw imulating and wondered what

progressed in his research, Molina discovered that

nvironment. As

d into the atmosphere were being bre adiation
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icluded that they were harmful to the atmospheric wuse they produc

ignificant amounts of chlorine atoms which results in the destruction of 0zone molecule:

05) and increase in oxygen mole (
nd in n oxygen molecules (0z) in the atmosphere. The following reaction

hows the process from the re of chlorine atoms to the destruction of 0zone molecule

and production of oxygen molecules

Cl+Og = CIO + Oy
ClO + O~ Cl + Oy

Net: O + O3 > 209

= 2013 6830 s el

o 20 %0

Molina also discovered that the seasonal decline of the stratospheric ozone over the South

Pole was drastic; he found that in cold weather a large amount of ozone disappears. In

gure 4, the graph shows the oz
Figure 4, the graph shows the ozone partial pressure at different altitudes during the

Mario Molina d in the field of chemical engineering and chemical dynamics. Chemic Polar ozone depletion is a phenomenon that describes the decrease in stratospheric months of August and October. He found that cold weather allowed for polar stratospheri

engineers apply the principle of chemistry, biology, physics, and math to solve problem ozone around Earth's polar regions. The area of depleted ozone s referred to as the “ozone clouds or PSCs to form. PSCs act as a catalyst to the production of active free-radical

involve the production or use of chemicals, fuel, drugs, food, and many other products (Bt i le”. The main culprits of polar ozone depletion are CFCs or chlorofluorocarbons. CFCs hlorine atoms which destroy ozone

iy tes and mechanisms of chemica u |
Labor Statistics). In chemical dynamics, scientists study the rates and mechanisn m can be found in aerosols, refrigeration units, and cleaning agents. CFCs cause polar ozone

Mario Molina ontribution to our v
A s they undergo collisions in ga . : a’s contribution to our world was tremendous. He potentially saved o
ctions and how energy is transferred among molecules as they undergo collisions in g depletion when they are broken down by the sun’s UV radiation. When broken down they e Lok

: planet from becoming v hab le. W
v e T e I ming uninhabitable. With his research we are now able to eme
or condensed-phase environments (Sir folina also ea h. [ release chlorine atoms. These chlorine atoms destroy the ozone molecules and create See

stricter rules concerning CFCs and other pollutants that pose a

ozone holes. Figure 2 shows the process in which CFCs are released into the atmosphere threat to our environment.

Physical chemistry is the study of how matter behaves on a molecular and atomic level and

His research has brought the worl
chemical reactions occur (ACS.org). Physical chemistry deals with how physics can be His research has brought the world together to work towards rebuilding our ozone laye

and cause polar ozone depletion. Figure 3 compares ozone levels in 2010 and 2011. In

\nplied/observed in chemistry. Additionally, Molina worked in the field of atmospheric chemistry
o 2010 there was a considerable amount more ozone than in 2011

he began research in this field when he first decided to study CFCs. Atmospheric chemists study the

hemical composition of the natural atmosphere, the way gases, liquids, and solids in the

tmosphere interact with other and with the Earth's surface and associated biota, and how hum ic Chemistry. University of Waterlo

ctivities may be changing the chemical and physical characteristi he atmosphere (University
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