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Atomic Models and Structure

Atomic Models and Structure

- John Dalton's atomic model (1808) proposed that matter is composed of indivisible
atoms, with distinct properties for atoms of different elements. This model characterized
atoms as solid spheres .

- JJ. Thomson's Plum Pudding model (1897) introduced the concept that atoms are
electrically neutral and consist of a positive charge with negatively charged electrons
embedded within, akin to raisins in a pudding .

- Ernest Rutherford's nuclear model (1909) revealed that atoms are mostly empty space
with a dense, positively charged nucleus at the center, leading to the understanding that
most of the atom's mass is concentrated in the nucleus while electrons orbit around it .

Composition of the Nucleus
- The nucleus consists of protons and neutrons, known as nucleons. Protons have a
positive charge and neutrons have no charge, contributing equally to atomic mass .

- Rutherford discovered protons in 1919 by bombarding nitrogen gas with alpha particles,
which ejected positively charged particles .

- James Chadwick identified neutrons in 1932, completing the understanding of the
nucleus as made up of protons and neutrons .

Isotopes
- Isotopes are variations of the same element with the same number of protons but a

different number of neutrons, leading to different mass numbers .

- For example, hydrogen has three isotopes: protium (one proton, no neutrons),
deuterium (one proton, one neutron), and tritium (one proton, two neutrons) .

- Isotopes can be stable or unstable, with unstable isotopes being radioactive and prone
to decay .
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Nuclear Reactions
- Nuclear fission is the process of splitting a large unstable nucleus into smaller nuclei,
releasing energy and further neutrons that can continue the reaction .

- Nuclear fusion is the combination of two light nuclei to form a heavier nucleus, requiring
high temperatures and pressures; this process powers stars, including the sun .

Types of Nuclear Radiation

- There are three main types of nuclear radiation: alpha particles (positively charged), beta
particles (negatively charged electrons), and gamma rays (neutral electromagnetic

waves) .

- Alpha particles have a strong ionizing effect but low penetration ability, beta particles
have moderate ionizing and penetration abilities, while gamma rays have the weakest
ionizing effect but high penetration capability .

Radioactive Decay
- Radioactive decay is a random and spontaneous process where unstable nuclei
transform through alpha, beta, or gamma decay to achieve stability .

- In alpha decay, the nucleus emits an alpha particle, decreasing both protons and
neutrons; in beta decay, a neutron converts into a proton and emits an electron; while
gamma decay involves the release of energy without changing the chemical identity of
the nucleus .

Effects of Background Radiation
- Background radiation comes from natural sources like cosmic rays, radon gas, and
artificial sources like medical equipment and nuclear power plants .

- The ionizing effect of radiation can cause damage to human tissues, leading to cell
death or mutations, which can result in cancer .

Safety Precautions

- Safety measures include using protective gear, minimizing exposure time, and properly
storing radioactive materials, such as in lead-lined boxes, to mitigate potential risks .
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