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Organic Chemistry for 
Chemical Engineers

Dr. Sompop Sanngraj

Introduction

Organic chemistry: the study of carbon 
compounds.

An understanding of organic chemistry must 
begin with an understanding of molecular 
structure.

“Structure is the key to everything in chemistry 
(Atkins and Carey, 2002)”.
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Element: is a simple, elementary substance. An element cannot be
separated, or decomposed into simpler substances

Each element is made up of very small entities called atoms.

Chemistry Background



3

Periodic Table: by increasing atomic no.
- Main group  (1A-8A, A is often omitted) 

Representative elements
- Subgroup (1B-8B) Transition 

elements 
- Lanthanide series (rare-earth elements)
- Actinide series (heavy rare-earth 

elements)
*Remark: The lanthanides and actinides 
together are called the inner transition 
elements)

Metals: generally solid, shiny in appearance, 
electrically conducting, and malleable

Nonmetals: generally liquid or gas, dull 
appearance, and not malleable

Metalloids: elements with properties 
intermediate between those of metals and 
nonmetals
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Atomic number: is equal to the number of protons 
in the nucleus of the atom.

Atomic mass: is the average mass of the 
atom.

Atomic mass is usually expressed using a very 
small unit called the atomic mass unit, amu
(also called the dalton).

The amu is defined as 1/12 of the mass of the 
most common isotope of carbon (C-12).    

Atom Nucleus: Proton + Neutron has 
essentially all of the mass, but occupies 
virtually none of the volume, of the atom

Electron Cloud: Electron occupies most 
of the volume of the atom

Isotope: the same no. of protons but different 
no. of neutrons in their nuclei



7



8



9



10



11

Molecular Mass: the average mass of all 
atoms of a compound

C2H4 = 2x12.0 amu+4x1.0 amu = 28.0 amu

The mass of 1 mole of C2H4 is 28 g   

Chemical compound: a substance is formed by 
chemical bonds between atoms of two or more 
different elements.

“Periodicity in the properties of the elements 
is the result of the periodicity in the electronic 
configurations of their atoms”
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-Orbital (2 electrons, spin up and down)
- Subshells (orbitals are grouped in sets)

- s (1 orbital, 2 electrons)
- p (3 orbitals, 6 electrons)
- d (5 orbitals, 10 electrons)
- f (7 orbitals, 14 electrons)

- Shells (subshells are grouped in sets)
- K (1s subshell)
- L (2s and 2p subshells)
- M (3s, 3p and 3d subshells)

and so on

Energy levels and Orbitals
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Electrons are arranged in different energy 
levels or shells. 

The Electrons that are closer to the nuclei 
are lower in energy.

Each shell has sublevels (1,2,3, ..etc.) 
which have orbitals.

An orbital can hold a pair of electrons of 
opposite spins.
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Outer shell or valence shell

C: 6 electrons, 1s22s22p2 Ne: 10 electrons, 1s22s22p6

.
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Lewis structure and Octet rule 

Chemical Bonding

- Ionic bond: is the electrostatic force of 
attraction between ions that carry opposite 
electrical charges. 
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2 2Mg : O :
- Covalent bond: is the force of attraction of 
one or more pairs of electrons that are shared 
between the bonded atoms.  

+ −&&
&&

22Na : O :

H : H &&
&&

H : O : H && &&: O :: O :


