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3.3 Scientific Detection

Sampling
An analytical scientist often collects samples for testing, e.g. a scientist collects stream 
water for testing. A sample that gives a true picture is said to be representative.
 
Rules for collecting stream water:

• take the sample from where the water is moving well 
• collect the water sample 1 or 2 cm below the surface 
• fill a sample bottle to the top and stopper.

There are three types of analysis:

Qualitative analysis - only identifies substances present 
Quantitative analysis - gives the concentration 
Semi-quantitative analysis - gives a rough concentration 

Flame tests
Some metal ions give a coloured flame in a Bunsen flame.

Flame colour

orange

lilac

apple green

brick red

green-blue

Metal

sodium

potassium

barium

calcium

copper (shown)

Tests with sodium hydroxide solution

These can be done in a test-tube.
Add a few drops of NaOH solution to the test solution.

Precipitate
white precipitate 
does not dissolve in 
excess NaOH 
white precipitate 
dissolves in excess NaOH 
green precipitate
rust brown precipitate
blue precipitate

Metal ion
calcium (Ca2+)

lead (Pb2+)

iron(II) (Fe2+)
iron(III) (Fe3+)
copper(II) (Cu2+)

Tests for negative ions (anions)
These tests can be done in a test-tube.

Test
Add dilute hydrochloric 
acid to the powder or 
solution
Add barium chloride 
solution 
Add a few drops of 
nitric acid followed by 
dilute silver nitrate 

Anion
Carbonate 
(CO32-)

Sulfate (SO42-)

Chloride
(Cl-)

Observation
Bubbling.
A colourless gas is given off 
which turns limewater milky
White precipitate 

White precipitate 

Colorimetry

Colorimetry uses the 
colour of a solution to 
find concentration.  A 
colorimeter measures the 
absorbance of a solution. A 
concentration can be found 
from a calibration graph.
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Chromatography
Chromatography allows us to separate 
the components in a mixture and identify 
what is present.

Paper Chromatography

Two different inks can be separated using 
paper chromatography. 

In this chromatogram:
The same red dye is present in each 
sample but the blue dyes are different.
The Rf value of the red spot is given by: 

Rf =
distance travelled by substance

distance travelled by solvent
=

6

12
= 0.5
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Gas Chromatography (HPLC is similar)

In gas liquid chromatography, the stationary phase is a liquid, and 
the mobile phase is a gas.

HT ONLY

The substances in the mixture move at different speeds with the mobile phase 
over the stationary phase. Molecules strongly attracted to the stationary phase 
will move slowly.

Genetic profiling
This uses DNA found in the nucleus of a cell. DNA is unique to an individual except for 
identical twins.

Titration
The concentration of an acid can be found using a titration. 
The volume of acid is measured with a pipette into a conical flask.
The alkali is added from the burette into the acid until the indicator changes colour. 
This is the endpoint.

HT ONLY  

The mole is used to count particles.
How many moles are in 2 g of NaOH?

Ar(Na) = 23, Ar(O) = 16; Ar(H) = 1

Answer: Mr(NaOH) = 23+1+16 = 40

moles =             =           = 0.05 molmass
mr

2
40


