Name: __________________________

Blk: ______ Date: _________________

Ch 3.4 Practical Lab:  The Physical Separation of Substances

Title:  Separation Methods 

Purpose: 

1. To observe the use of various separation methods to physically separate the three kinds of mixtures.

2. To determine which type of method is best used to separate which type of mixture.

Procedure:
1. Prior to the lab, you are required to complete your pre-lab background notes. 
Refer to pp. 53-88 of Hebden to fill out your notes.

2. In this lab, you will be observing a variety of methods to physically separate mixtures. Record your observations and answer the questions.  Use as much description as possible using either words, diagrams or both.

Materials & Apparatus:

A. Hand Separation:  mixture of sand, gravel and pebbles;sieve, magnet

B. Filtration:  filter funnel, filter paper, ring and ring stand, sea water (with sediments)

C. Evaporation:  evaporating dish, hot plate, sea water

D. Solvent Extraction:  separatory funnels, ring and ring stand, paint thinner, iodine, water

E. Distillation:  condenser, distillating flask, thermometer, alcohol burner, food dye solution, matches

F. Recrystallization:  hot plate, beaker, filter paper, suction filtration apparatus, petri dish, stirring rod, impure Benzoic Acid powder

G. Paper Chromatography:  Erlenmeyer flask (250 mL), chromatography paper strip (2.5 cm x 66 cm) , large test tube (25mm x 200mm), mixture of food colourings (yellow, green, blue, red)
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A)  Hand Separation (1 mark)
Pre-lab Reading:

There are 3 main types of mixtures, they are:

· ___________, __________________ and __________________.

Hand Separation:
· can be used to separate ___________________________.
· includes separation by hand, using a _________ or a _________.

Observations: (10 marks)

List at least 3 qualitative observations in your description of the mixtures and separated substances.

	Mixture Type
	Mixture

(qualitative  observation)
	Separated substances

(qualitative observation)
	Describe how the mixture is separated.

	i) 


	i)
	i)


	

	ii) 


	ii)


	ii)


	


Q:  What types of mixtures can be separated by hand separation? (1 mark) _____________________

B) Filtration: 

Pre-Lab Reading: (1 mark)
· allows for separation of _________ and _________.
· but cannot separate _________ solids in a liquid

· The material in the filter paper is called the _______________, and the material that passes through the filter paper is called the _________
Observations: (5 marks)

List at least 3 qualitative observations in your description of the mixtures and separated substances.

	Mixture Type
	Mixture 

(qualitative observation)
	Separated substances

 (qualitative observation)
	Describe how the mixture is separated.

	i) 


	i)


	i)


	


Draw a diagram of the filtration apparatus and label the parts. (5 marks)

Q: Filtration depends on the different __________ of the particles. (1 mark)

C) Evaporation: (1 mark)
Pre-Lab Reading:

· liquid can either be _________ or _________ ______ leaving behind the ____________.

· Can be used to separate ____________________ solution.

Observations: (5 marks)

List at least 3 qualitative observations in your description of the mixtures and separated substances.

	Mixture Type
	Mixture 

(qualitative observation)
	Separated substances

 (qualitative observation)
	Describe how the mixture is separated.

	i) 


	i)


	i)


	


Draw a diagram of the evaporation apparatus and label the parts including: hot plate, evaporating dish, and the remaining separated substance. (3 marks)

[image: image3.wmf] 

D) Solvent Extraction:

Pre-Lab Reading:(2 marks)
1)  Extracting a solid from a mechanical mixture of solids

· a liquid is used that _________ 1 or more of the solids

· adding _________ to a mixture of sand and sugar will extract the _________ leaving the _________ behind

2) Extracting a dissolved liquid or solid from a liquid solution 

a) a solvent is added that is miscible with the _________ _________
b) but the added solvent is immiscible with the existing _________
c) the added solvent and the original solution are added to a _________ _________ and shaken

d) [image: image4.wmf]if the desired substance is more soluble in the added solvent than the original solvent then more than 50 % of the desired substance will be extracted

e) extractions may have to be repeated depending on the solubility difference
Vocabulary:

· miscible = mutually soluble

· immiscible = insoluble
Observations: (6 marks)

Label your diagrams.

	Draw a picture for:

	A.  Iodine + Water
	B. Iodine + Water + Paint Thinner
	C.  Final step

	
	
	

	A.  Mixture Type:


	B.  Mixture Type:
	C.  Mixture Type:

	A.  Number of Phases:


	B.  Number of Phases:
	C.  Number of Phases:




Describe how the mixture is separated in three main steps. (3 steps)

This method depends on the different _______________________ of the substances. (1 mark)

E) Distillation: 

Pre-Lab Reading: (1 mark)
· involves 2 miscible ________
· the liquid with the __________________ boiling temperature will boil first (producing a vapor (gas))

· the gas is cooled by the _________ that has cool water running through it which causes the gas to condense (gas ( liquid)

· this condensed purified liquid is called the _________
· if the boiling temperatures of the 2 liquids are similar the distillation process may be repeated
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Observations: (5 marks)

Read the explanation of how the distillation process works. 

	Mixture Type
	Mixture 

(qualitative  observation)
	Separated substances

 (qualitative observation)
	Describe how the mixture is separated. 

	i) 


	i)


	i)


	


Q1:  Distillation depends on the difference of this intensive property.  (1 mark) ______________

Q2:  Why is it that only water evaporates but not salt? (1 mark)

         _____________________________________________________________________________

Q3:  Which is collected as the distillate? (1 mark) ______________________

F) Recrystallization:

Pre-Lab Reading: (1 mark)
· An _________​___ method

· A saturated solution of a _________ solid in a _________ solvent is prepared.

· A saturated solution cannot dissolve any more solid.

· The saturated solution can be made with a solvent at _________ _____________ or a _________ solvent.

· Evaporation of the former and cooling of the latter cause very _________ crystals to form

· Once the crystals have formed they can be collected by ______-_________ or by _________
Observations: (5 marks)

List at least 3 qualitative observations in your description of the mixtures and separated substances.

	Mixture Type
	Mixture 

(qualitative  observation)
	Separated substances

 (qualitative observation)
	Describe how the mixture is separated. 

	i)      


	i)


	i)


	


Draw diagrams to show what the substances look like (A) before it is a solution, (B) as it cools and then (C) the final substance.  (3 marks)

	 (A) 

before it is a solution
	(B) 

as it cools
	(C)

the final separated substance
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H) Paper, Column and Thin Layer Chromatography 

Pre-Lab Reading: (2 marks)
· Used to separate small amounts of __________ in liquid solutions

· Paper chromatography uses sheets of _________ ______ and thin layer chromatography (TLC) uses absorbent layers of _____ _________  _____ on sheets of glass or plastic.

· A drop of mixture is allowed to dry on one edge of the paper or gel.  The developing _________ is added to the lower end of the sheet.

· As the solvent is absorbed the solvent moves up the paper or gel forming a _________ _______
· The dissolved solids have 2 forces acting upon them the tendency to stay _________ in the _________ and the tendency to ________ to the paper or gel

· Solids that are more soluble in the solvent will travel farther

Observations: (5 marks)

Draw a diagram of the paper chromatography equipment.  Label the diagram using these words: solvent , solvent front, separated substances, d1 and d2.

Rf = d1/d2
The Rf value of a substance

is characteristic of that 

substance for a specific solvent.

ii)  Column chromatography
Draw a picture of the apparatus used in column chromatography.  Label your diagram using the words: developing solvent, stationary phase, and separated components of mixture.
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1) Define: stationary phase

2) Define: mobile phase

3) How do you use column chromatography? 

4) Which components will drip out of the bottom and be

                  collected first?  

G) Gravity Separation (1mark)
· [image: image8.wmf] 

Uses _________ differences to separate solids from _________ mixtures

·  A centrifuge _______ small test tubes and the more ______ solid accumulates at the bottom allowing the _________ to be removed

Assignment:

Read and Study Synopsis on p 58, Hebden p.58,  #  47, 49, 

50, 51, 54, 55, 56
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