
Chemistry -
101

02/07/21



The equation’s coefficients let us 
find relative masses of products and 

reactants.

The calculation uses a unit called 
Mole.

One mole of a substance is the 
amount whose mass equals the 

molecular or atomic weight of the 
substance expressed in grams





Making pottery and bricks

3Al2Si2O5(OH)4(s) → Al6Si2O13(s) + 4SiO2(s) + 6H2O(g)
Kaolinite from the lake

mullite

The castaways mixed clay with 
sand, molded 3000 bricks in 2 
days and baked them by the heat 
of fire.





Mass balance table

3 MOL Al2Si2O5(OH)4 3 x 1 MOL Al6Si2O13 426 g

4 MOL SiO2 4 x  

6 MOL H2O 6 x 

TOTAL 774 g TOTAL

reactants Molar weight products Molar weight

Atomic mass (amu):
Al – 27
Si – 28
O – 16
H - 1

The table says that 774 g of kaolin clay makes  426 + 240 = 666 g of pottery

So  1 g kaolin makes (666/774) g = 0.86 g of pottery

And 100 kg makes (0.86) (100 kg) (1000 g/kg) = 86,000 g = 86 kg

We can equally well work backward. If we want 100 kg of pottery, how much wet clay 
should we mix up?



Molar gas volume. Avogadro's law

One mole of anything contains 6.02x1023 particles



Equal gas volumes (at equal temperature and 
pressure) contain the same number of particles

● 1 mole of any gas takes a volume of 22.4 liters 
at “normal conditions “. This is a molar gas 

volume under normal conditions.

● Normal conditions  are temperature of 0oC 
(273 K) and pressure of 1 atm (101 325 Pa)

HCl (gas) + NH3 (gas) →NH4Cl (solid)
2H2 (gas) + O2 (gas) → 2H2O (gas)
H2 (gas) + Cl2 (gas) → 2HCl (gas)





Clapeyron-Mendeleev equation

pV = nRT
n – gas mole number

p – gas pressure (atm)
V – gas volume (liters)

T – temperature (K)
R – gas constant (0.0821 l x atm/mole x K)



Example
A closed flask of 2.6 L contains oxygen under the pressure of 2.3 atm and 
temperature of 26oC.
How many moles of O2 are there in the flask?

pV = nRT

n = PV/RT

n = (2.3 atm x 2.6 L)/(0.0821 (L x atm/mole x K) x 299 K)

273oC + 26oC = 299 K



This class uses the materials from the following books:
Larry Gonick and Graig Criddle “The cartoon guide to 

chemistry”
Manyuilov and Rodionov “Chemistry for children and adults”

Kuzmenko, Eremin, Popkov “Beginnings of chemistry”
http://school-collection.edu.ru (experiments)

http://school-collection.edu.ru/

