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· Test on Gases
Carbon dioxide (CO2)

Test:
Bubble gas through limewater. Should CO2 be present, white precipitate will form in the limewater
Produced when:

· Carbonate is reacted with acid

· In this case, usually a clear solution is added to a white powder. There will be effervescence.

· Observations: The white powder dissolves (in the acid) giving a clear solution. Effervescence is produced. A colourless, odourless gas is given off. Upon bubbling through limewater, white precipitate forms in the limewater. The gas is carbon dioxide.

· Carbonate is heated
· Carbonate is usually a white powder

· Observations: (changes in powder) A colourless, odourless gas is given off. Upon bubbling through limewater, white precipitate forms in the limewater. The gas is carbon dioxide.

Oxygen (O2)

Test:

Insert a glowing splint into the test tube. Should O2 be present, the glowing splint will relight.
Produced when:

· Hydrogen Peroxide is being used.

· Hydrogen peroxide constantly gives off bubbles (no idea how to phrase this).

· Observations: Effervescence is produced. A colourless, odourless gas is produced. Upon inserting a glowing splint into the test-tube, the glowing splint

· Oxide is heated strongly

· Oxide usually solid/crystalline
·  (changes in oxide)A colourless, odourless gas is being given off. Upon inserting a glowing splint into the test-tube, the glowing splint relights. The gas is oxygen. 

Ammonia (NH3)
Test:

Place a damp red litmus paper at the mouth of the test tube. Should NH3 be present, the damp red litmus paper will turn blue

Produced when:

· Aqueous ammonia is heated
· Observations: A colourless, pungent gas is given off. Upon testing the gas with a damp red litmus paper, the red litmus paper turned blue. The gas is ammonia.

· Test for nitrate anion is carried out, and nitrate anions are present

· Observations: A colourless, pungent gas is given off. Upon testing the gas with a damp red litmus paper, the red litmus paper turned blue. The gas is ammonia.

· Test for ammonium ions is carried out
· There is no visible reaction when sodium hydroxide or aqueous ammonia is added. Heat the solution that was reacted with sodium hydroxide

· Observations: A colourless, pungent gas is produced. Upon testing the gas with a damp red litmus paper, the red litmus paper turned blue. The gas is ammonia.
Hydrogen (H2)

Test:
Insert a lighted splint into the test tube. Should H2 be present, the lighted splint will extinguish with a “pop” sound.
Produced When:

· Metal is reacted with acid

· Metal usually shiny, silver/grayish

· Observation: Effervescence occurs. A colourless, odourless is given off. Upon inserting a lighted splint into the test tube, the lighted splint extinguishes with a “pop” sound. The gas is hydrogen.

Chlorine (Cl2)
Test:

Place a damp blue litmus paper at the mouth of the test-tube. Should Cl2 be present, the damp blue litmus paper will turn red, then white/bleached
Produced when:

· Concentrated hydrochloric acid is being heated, or dilute hydrochloric acid mixed with an oxidising agent is heated.
· Observation: A yellowish-green, pungent gas is being given off. Upon testing the gas with a damp blue litmus paper, the blue litmus paper turns red, then white/bleached. The gas is chlorine.

· When chlorate is used

· Observation: A yellowish-green, pungent gas is being given off. Upon testing the gas with a damp blue litmus paper, the blue litmus paper turns red, then white/bleached. The gas is chlorine.

Sulphur dioxide (SO2)

Test:

Place a piece of filter paper soaked with acidified (sulphuric acid) potassium dichromate at the mouth of the test tube. Should SO2 be present, the orange potassium dichromate will turn green.
Produced when:
· Sulphate ions are being reduced. (e.g. Na2SO4 + HCl(reducing agent), warm gently)

· Observations: A colourless, pungent gas is given off. Upon testing with acidified potassium dichromate, the orange potassium dichromate turns green. The gas is sulphur dioxide.
Nitrogen dioxide

Produced when:

· Metal is reacted with nitric acid

· A brown, pungent gas is given off. The gas is nitrogen dioxide

Iodine gas

Observation: A purple gas is given off. The gas is iodine.

Test on Anions
	Anion
	Test
	Observation

	nitrate (NO3-)
	Add dilute sodium hydroxide solution. Then add aluminum. Warm the mixture.
	A colourless, pungent gas is given off. Upon testing the gas with a damp red litmus paper, the red litmus paper turns blue. The gas is ammonia.

	carbonate (CO32-)
	Add hydrochloric acid.
	The white solid dissolves in the acid. Effervescence is produced. A colourless, odourless gas is produced .Upon bubbling the gas through limewater, white precipitate. forms in the limewater. The gas is carbon dioxide.

	chloride (Cl-)
	Add dilute nitric acid. Then add silver nitrate solution.
	White precipitate forms in the solution.

	
	Add lead(II) nitrate solution.
	White precipitate forms in the solution.

	iodide (I-)
	Add dilute nitric acid. Then add silver nitrate solution.
	Yellow precipitate forms in the solution.

	
	Add lead(II) nitrate solution.
	Yellow precipitate forms in the solution.

	sulphate (SO42-)
	Add dilute hydrochloric acid. Then add barium chloride solution.
	White precipitate forms in the solution.

	
	Add barium nitrate solution. Then add nitric acid
	White precipitate forms in the solution. 

The precipitate is insoluble in nitric acid.


Test for cations

	Cation
	 Reaction with sodium hydroxide 
	Reaction with aqueous ammonia

	Aluminium (Al3+)
	White ppt formed, soluble in excess giving a colourless solution
	White ppt formed, insoluble in excess.

	Lead (Pb2+)
	White ppt formed, soluble in excess giving a colourless solution.
	White ppt formed, insoluble in excess.

	Zinc (Zn2+)
	White ppt formed, soluble in excess giving a colourless solution
	White ppt formed, soluble in  excess giving a colourless solution

	Calcium (Ca2+)
	White ppt formed, insoluble in excess
	No visible reaction.

	Ammonium (NH4+)
	No visible reaction. Upon heating, Ammonia gas is liberated.
	No visible reaction.

	Iron(II) (Fe2+)
	Dirty green ppt formed, insoluble in excess. After some time, the green ppt turns brown (due to oxidation)
	Dirty green ppt formed, insoluble in excess

	Iron(III) (Fe3+)
	Reddish-brown ppt. formed, insoluble in excess
	Reddish brown ppt formed, insoluble in excess.

	Copper (Cu2+)
	Blue ppt forms, insoluble in excess.
	Blue ppt forms, soluble in excess giving a dark blue solution.


To differentiate lead and aluminium, add potassium iodide to both. Potassium iodide will react with lead to form a yellow ppt.

OR

React the solutions with hydrochloric acid. White ppt will form if lead is present, but not if aluminium is present.

Acid reactions

· Turns blue litmus paper red

· Reacts with metal to produce hydrogen and salt (aqueous)

· Nitric acid reacts with metal to produce nitrogen dioxide, water and salt

· Unreactive metals do not react with acids

· Lead does not dissolve in hydrochloric acid or sulphuric acid

· Reacts with carbonate to produce carbon dioxide, water and salt

· Reacts with metal oxides and hydroxides to give salt and water

Heating of substances

· Blue hydrated copper sulphate crystals become white anhydrous crystals
· Heating carbonates strongly will liberate carbon dioxide
· Heating oxides strongly will liberate oxygen
Solubility

Soluble

· All sodium salts

· All potassium salts

· All ammonium salts

· All nitrates

· All chlorides

· Except silver and lead(II) chloride

· All sulphates

· Except barium and lead sulphate

Any salt that does not fall into the categories = insoluble

Oxidising and Reducing agents

	Oxidising agents
	Reaction

	Nitric acid
	Nitrogen dioxide produced

	Potassium manganate
	Purple solution is decolorized

	Potassium dichromate
	Orange solution turns green

	Hydrogen Peroxide
	Oxygen gas is liberated (loss of oxygen ( reduction)


	Reducing agents
	Reaction

	Metals
	Metals oxidised

	Potassium Iodide
	Colourless solution turns brown (iodine produced)

	Hydrogen peroxide
	?

	Sulphur dioxide
	Reacts with stuff to produce sulphates


Catalysts
Potassium manganate (?) and manganese oxide acts as a catalyst for the reduction of hydrogen peroxide. (And loads of other stuff, according to Yuling. Anyway it’s quite obvious. Bubbling clear liquid bubbles faster. Then substance added = catalyst. Yey.)
Appearances of substances

	Substance
	Appearance

	Carbonates
	White powder

	Oxides
	Powder/Crystalline

	Iron salts
	Green, or brown


Organic Chemistry

Bromine water is decolourised when reacted with alkenes
Properties of unknown substances
· Alkaline or Acid?
· Acid ( look out for acid reactions
· Alkaline( look out for cation tests. Cation tests uses alkali
· Metal?
· Reaction with acid to produce hydrogen
· Oxidising agent or reducing agent?
· Reaction with other oxidising/reducing agents

· Change from Fe(II) ions to Fe(III) ions and vice versa

Theory Question
Water of crystallization

1. Weigh 1cm3 of hydrated crystals using an electronic balance. Record as Y
2. Heat crystals in a crucible
3. Weigh crystals when it is cooled to room temperature using an electronic balance.

4. Repeat heating and weighing until mass is a constant. Record constant mass as Z

5. No. of moles of  salt (without water) = Z / RMM of salt

6. No of moles of water = (Y-Z)/ RMM of water

7. No. of moles of water for every mole of salt = No of moles of water / No. of moles of salt

Precentage of unknown substance in mixtures

Soluble and insoluble substance
1. Weigh 1cm3 of mixture using an electronic balance. Record as Y

2. Add water to the mixture. Stir until no further change observed.

3. Filter mixture.

4. Wash residue with distilled water.

5. Leave residue to dry

6. Weigh residue using an electronic balance. Record as Z

7. Percentage of residue in mixture = Z/Y x 100%

8. Percentage of filtrate in mixture = (Y-Z)/Y x 100%
Soluble and soluble substance

1. Weigh 1cm3 of mixture using an electronic balance. Record as Y.

2. (react substances in such a way that one insoluble salt is formed)
3. Filter mixture

4. Wash residue with distilled water

5. Leave residue to dry

6. Weigh residue using an electronic balance. Record as Z.

7. Find the number of moles of residue. No. of moles = Z/RMM of residue.

8. Use no. of moles of residue to find no. of moles of substance it is derived from.

9. Find weight of substance it is derived from. Weight = RMM x No. of moles. = W

10. Percentage of substance it is derived from in mixture= W/Y x 100%

11. Percentage of other substance = (Y-W)/Y x 100%
Insoluble and insoluble substance
1. Weigh 1cm3 of mixture using an electronic balance. Record as Y

2. (react substances in such a way that one insoluble substance is dissolved)
3. Filter mixture

4. Wash residue with distilled water

5. Allow residue to dry.

6. Weigh residue using an electronic balance. Record as Z

7. Percentage of residue in mixture = Z/Y x 100%

Percentage of other substance in mixture = (Y-Z)/Y x 100%

8. Acid – Base Titration
If P is acid

Q is alkali
1. Wash burette with tap water, then distilled water, then P

2. Wash pipette with distilled water, then Q

3. Wash 3 conical flasks with tap water, then distilled water.

4. Pipette 25.0 cm3 of Q into each conical flask

5. Pour P into burette with the help of a funnel until it is above the 0 mark. Remove funnel, then adjust the level to 0. Read using the bottom of meniscus. While adjusting, ensure that clip is clipped on properly

6. Add indicator. About 3 drops should suffice. If you’re unable to distinguish colour, add more. Q should be yellow.
7. Titrate P with Q. Wash conical flask with distilled water every once in a while. Be extra careful after the 20.0 cm3 mark. End point is when methyl orange is orange. (Wow.)

8. Record and repeat steps 5 – 7 with a different conical flask. Be extremely careful when approaching previous end point. If your end point reaches short of previous end point, record it anyway (and then add a few more drops and hope it doesn’t go beyond end point. If it overshoots…). Repeat 5 - 7 again until you get two useable results. Maximum difference there can be between two results is 0.2
9. Tick best results

10. Answer the questions. Use M1V1 method or three-step method. (kind of hard to type it out.). Also remember mole concept.

Titration involving Sodium thiosulphate

P is solution with iodide ions, or which can react with (stuff) to produce iodine
Q is sodium thiosulphate
1. Wash burette with tap water, then distilled water, then Q

2. Wash pipette with distilled water, then P

3. Wash 3 conical flasks with tap water, then distilled water.

4. Pipette 25.0cm3 of Q into conical flash. React with (stuff) to form a solution with iodine. Q should be red-brown.

5. Pour Q into burette with the help of a funnel until it is above the 0 mark. Remove funnel, then adjust the level to Q. Read using the bottom of meniscus. While adjusting, ensure that clip is clipped on properly.

6. Titrate P with Q. Wash conical flask with distilled water every once in a while. 

7. When red-brown colour of Q fades to pale yellow, add a few drops of starch indicator. Q should be dark blue.

8. Add Q drop-wise. Endpoint is when one drop of Q causes blue colour to disappear, leaving a colourless solution.

9. Record and repeat steps 5 – 7 with a different conical flask. Be extremely careful when approaching previous end point. If your end point reaches short of previous end point, record it anyway (and then add a few more drops and hope it doesn’t go beyond end point. If it overshoots…). Repeat 5 - 7 again until you get two useable results. Maximum difference there can be between two results is 0.2

10. Tick best results

11. Using No. of moles of sodium thiosulphate (Concentration x Volume used), calculate everything else.
Potassium Manganate Titration
P is potassium manganate solution

Q is reducing agent.

1. Wash burette with tap water, then distilled water, then P

2. Wash pipette with distilled water, then Q

3. Wash 3 conical flasks with tap water, then distilled water.

4. Pipette 25.0 cm3 of Q into each conical flask

5. Pour P into burette with the help of a funnel until it is above the 0 mark. Remove funnel, then adjust the level to 0. Read using the top of meniscus. While adjusting, ensure that clip is clipped on properly

6. Titrate P with Q. Wash conical flask with distilled water every once in a while. Be extra careful after the 20.0 cm3 mark. End point is one drop of P does turns colourless Q pink.

7. Record and repeat steps 5 – 7 with a different conical flask. Be extremely careful when approaching previous end point. If your end point reaches short of previous end point, record it anyway (and then add a few more drops and hope it doesn’t go beyond end point. If it overshoots…). Repeat 5 - 7 again until you get two useable results. Maximum difference there can be between two results is 0.2

8. Tick best results

9. Answer the questions. Use M1V1 method or three-step method. (kind of hard to type it out.). Also remember mole concept.
