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The maximum mark available is 35 points and it is based on the accuracy of your measurements and calculations. 
Correct observations, identification and wavelength estimation are worth 16 points
Remember to use the appropriate units and provide a list of supporting literature. 
Up to 2 points will be deducted for errors in referencing style.
Up to 2 points will be deducted for wrong or missing units.
Up to 1 point will be deducted for unprofessional presentation, e.g. the scan is not cropped, original document is creased, text impossible to read, etc. 

ATTACH THE ORIGINAL DATA SHEET !!!

Guidance for lab report:
· Title page, TOC, etc
· Purpose (Aim) of the experiment, max 200 words
· Indicate the laboratory’s topic
· List the main tasks
· Theory (Background information) supported by literature, max 500 words
· Basic concepts, principles and laws, definitions (mechanism of photon emission, absorption/emission spectra, electromagnetic radiation, etc.)
· Chemical equation and formulas for calculations (wavelength – frequency, energy of photon, etc)
· Applications (especially in OME)
· Chemicals and equipment 
· Procedure, max 200 words
· Observations/Data
· Calculations: Select three of the observed colours and calculate the energies of their photons.
· Results and Discussion (identification of the solutions, source of experimental error, etc.), max 300 words
· Conclusion, max 200 words
· References (IEEE) 











POTENTIAL HAZARD
	Chemical
	Hazards

	Hydrochloric acid solution                 
(1 M HCl)
	[image: Icon

Description automatically generated]
                Causes severe skin burns and eye damage.
[image: Icon

Description automatically generated]
                     Harmful if swallowed.

	Barium chloride (BaCl2)
	[image: A picture containing text, clipart

Description automatically generated] 
Acute toxicity (oral, dermal, inhalation), category 3.
[image: Icon

Description automatically generated]
                     Irritant.

	
Calcium chloride (CaCl2)
	[image: Icon

Description automatically generated]Causes serious eye irritation.

	
Lithium chloride (LiCl)
	[image: Icon

Description automatically generated]                      Causes serious eye irritation.
                      Harmful if swallowed.
                      Causes skin irritation.

	
Strontium chloride (SrCl2)
	[image: Icon

Description automatically generated]Serious eye damage.

	
Strontium nitrate (Sr(NO3)2)
	[image: A picture containing text

Description automatically generated]                      May intensify fire; oxidiser

[image: Icon

Description automatically generated]                    Harmful if swallowed. Causes serious eye irritation. Can cause  respiratory irritation

	
Potassium chloride (KCl)
	[image: Icon

Description automatically generated]Causes serious eye irritation.

	
Potassium nitrate (KNO3)
	[image: A picture containing text

Description automatically generated]                      May intensify fire; oxidiser


	
Sodium chloride (NaCl)
	Not classified as a  hazardous chemical

	
Copper chloride (CuCl2)
	[image: Icon

Description automatically generated]                

                Harmful if swallowed or in contact with skin.
[image: Icon

Description automatically generated]
Causes skin irritation and serious eye damage.
[image: Icon

Description automatically generated]
Very toxic to aquatic life wilong-lastinging effects.




PROCEDURE
Put on the lab coat, safety goggles, and gloves. Make sure that long hair is tied.
In this experiment, you will identify metal ions in 8 unknown salt samples by observing the colour each of them gives to the flame. Please note that one sample contains a mixture of sodium and potassium that can be identified using the cobalt glass.
IMPORTANT: Record all your observations, calculations, and conclusions in the data sheets at the end of this script.
Lab tools and supplies:
· Bunsen burner
· Heat-resistant mat
· Matches
· Metal rod
· 1 M solutions of unknown metal salts labelled A-H
· Beaker with 1 M HCL
· Beaker with deionised water (DI water)
· Blue cobalt glass

Procedure:
1. Set up a Bunsen burner on the surface of the heat-resistant mat. Light it and open the air vent to obtain a non-luminous flame with two blue cones. Ensure that the safety yellow flame is on when the Bunsen burner is not in use.
2. To clean the wire, dip it into the 1M HCl and heat it in the hottest part of the flame. This step is usually repeated several times until no colour is shown. If the flame’s colour changes, there is still an impurity on the wire. Dip it again in the acid and return it to the flame until the wire is clean. 
3. Dip the wire in DI water and heat as before to remove any residue of HCl from the cleaning step. Repeat steps 3 and 4 before/after each test!
4. Cool down the wire and dip it in the solution of an unknown metal salt/mixture. Heat the wire in the hot part of the flame. Record your observation of the coloured flame in the table below. Use the cobalt glass to identify the mixture of sodium and potassium.
5. Repeat steps 2-4 for all other unknown samples. 
6. Record the colour of the flame for DI water and 1 M HCl
DATA SHEET to RECORD OBSERVATIONS, CALCULATIONS and RESULTS
date___________
	STUDENT’S NAME: ____________________________________________________



Observations and Identification:
(9p) Complete the table below. Based on the observed colour of the flame and Table 1, identify the metal ion in each unknown salt. Using the electromagnetic spectrum in Fig 2, estimate and report with the appropriate unit the wavelength for each observed colour. Identify the solution containing mixture of sodium and potassium:
	Unknown metal salt
	Colour of the flame
	Identity of metal
	Wavelength 

	DI water
	
	------
	------

	1 M HCl
	
	------
	------

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	

	E
	
	
	

	F
	
	
	

	G
	
	
	

	H
	
	
	


If in doubts refer to literature/youtube/etc 
The colour of the light depends upon the metal in the salt.
	metal ion
	Flame colour
	Metal ion
	Flame colour

	barium, Ba2+
	GREEN/YELLOW
	potassium, K+
	LAVENDER

	calcium, Ca2+
	ORANGE
	sodium, Na+
	YELLOW

	lithium, Li+
	RED/PINK
	copper, Cu2+
	BLUE/GREEN

	strontium, Sr2+
	RED
	
	


Table 1. Metal ions and corresponding flame colours.
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