
 



Preliminary Work 
Moles 
1 mole= 6.022x 1023 atoms  
molar mass(atomic) = mass (g) of one mole of atoms of a given substance, given in periodic 

table.  
Converting between mass and moles 

m= mass in grams of substance 
n= number of moles 
M= Molar mass of substance (from periodic table)  
Example from triangle:  mass = n x M, Molar mass = mass(g)/n  

Significant Figures  
A measurable quantity consists of a number and a unit.  
1. All non-zero digits are significant  
2. Zeros appearing between 2 non-zeros are significant 
3. Leading zeros are not significant 
4. Trailing zeros in a decimal point number are significant  
If you can get rid of them with a scientific notation, they are not significant  
13.486 = 5s.f. , 13.49=4 s.f., 13.5=3s.f.,14=2 sf, 10=1 sf.  
Exam Tip: Use the same number of significant figures as the smallest one in the question.  
SI Units 

Quantity SI unit Alternative Unit Conversion 

Mass Kilogram (kg) Atomic mass 
unit(amu) 

1amu=1.66x10-27 

Radiation activity Becquerel(Bq) Curie (Ci) 1Ci=3.7x10^10 bq 

Energy Joule(J) Electron Volt (eV) 1eV=1.6x10^-19 

Conversion between units 

 Divide the unit that you have by the unit that you want  

 example:  1 Bq in Ci = 
1 (𝐵𝑞)

3.7𝑥1010(𝐵𝑞) 
= 2.7 ∗ 10−11 

 4.8 *10^-17 J in eV : 
4.8∗10^−17𝐽)

1.6∗10−19(𝐽) 
= 300eV 

Atomic Symbol  

 𝑋𝑍
𝐴  number of protons=number of electrons = Z 

 number of neutrons = mass number- number of protons = A-Z  

 A= Atomic mass, weighted average of all naturally occurring isotopes 
 
Average mass =(prevalence of isotope x amu)+(prevalence2 x amu)+(prev3 x amu) 
Anions and Cations  

 Anions are –ve have more electrons than element  

 Cations (+ve, fewer electrons) have different numbers of protons and electrons.  
Tropes 

 Isotopes have different numbers of neutrons. 

 Allotropes are different crystal forms  
 

 
 



Nuclear and Radiation Chemistry  
Radioactive nuclei 

 There are two types of atomic nuclei, stable and unstable (radioactive). Each radioactive 
nuclide has a mode of decay and half-life. 

Composition defined by 

 Atomic Number: number of protons, defining the chemical nature of the atom, equal to 
the total charge on the nucleus 

 Mass number: total number of nucleons. Mass number is an average of the relative 
abundance of all naturally occurring isotopes.  

Nuclides and Isotopes 

 Nuclide: an atom with a particular mass number and atomic number 

 Isotope: same atomic number (Z) same element with different mass numbers 
𝐶6

12   𝐶  6
13 𝐶6

14  
Nuclear equations 
Mass numbers and Atomic numbers must add up on both sides of the equation 

 
Primary Nucleogenesis 

• All atoms are generated from H2 by nuclear reactions 
• Formation of new nuclei from existing nucleons from simplest nuclide, hydrogen, by nuclear 

reactions.  
• Clouds of atomic hydrogen are pulled together by gravity and heat as they are compressed. 

When temperatures rise high enough, the cloud ignites as a star.  
• This reaction is exothermic – it releases energy into the surroundings as heat and radiation  

Proton-Proton chain 
4 𝐻1

1 →  𝐻𝑒2
4 + 2 𝑒+1

0 + 𝑌 
 

 As the star exhausts its hydrogen, it begins helium burning to fuse heavier nuclei to form 
increasingly larger atoms.  

𝐻𝑒2
4 + 𝐻𝑒2

4 + 𝐻𝑒2
4 →  𝐶6

12  
 

 New element-forming reactions are exothermic until iron.  

 All elements up to iron are produced in stars.  

 When a star has only iron to burn, it consumes energy and implodes, forming a 
supernova.  

Factors that determine nuclear stability 
1. Size of nucleus ( there are no stable nuclei larger than 𝑃𝑏82

208 ) 
- As the nucleus gets larger the long range ESR between protons accumulates and 

overwhelms the SNF  
2. Composition of nucleus ( N:Z neutron: proton ratio)  
- Too few neutrons, the ESR overwhelm the SNF  
All known stable nuclei fall within the zone of stability. Unstable isotopes must decay towards 

the zone of stability, finally falling below 209Bi.  

 Involves competition between two forces 

 Coloumb/ electrostatic repulsion (ESR): between protons act to push nucleons apart 
over a long range  

 Strong Nuclear Force (SNF): short-range attractions between nucleons (protons and 
neutrons) that hold together the nucleus  
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