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Making a model of distiller
	[Learning objectives]

	After this learning activity, students should be able to :

1. state some impurities in natural water;
2. understand and apply the processes involved in distillation; and
3. design and make a model of distiller.


Pre-lesson Activity：The process of natural water purification
1. Pre-lesson :　Read the textbook about the process of natural water purification before the lesson. 

Activity 1：Making a model of distiller
1. Aim :　Design and make a model of distiller
2. Apparatus and materials :
	beaker (600 mL)
	1
	Bunsen burner
	1

	beaker (50 mL)
	1
	insulating mat
	1

	tripod
	1
	wire gauze
	1

	aluminum foil
	
	cotton strings
	

	bamboo stick
	
	plastic bags
	

	self-prepared material：(any reasonable answer)                             


We brought   (any reasonable answer)        , because     e.g. it has a curve surface to facilitate water collection   (any reasonable answer)        (useful property of that material).  We believe that it can increase the efficiency of distillation of our model.


3. Design : After discussion with groupmates, we designed a model of a distiller as below.

(Draw your model of distiller on top of the following experimental set-up.)
Note: When you design the model, please be aware that flammable materials used should not be close to the flame.
	The model of distiller should be able to：

1. collect steam; 

2. offer a cool surface for the condensation of water droplets; and
3. conduct the condensed water into the collecting apparatus

  ( or other reasonable answer )
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Activity 2: Testing and improvement
1.
Aim :　To test the efficiency of the distiller model and suggest methods of improvement.
2. Safety Precautions : When carrying out the tests, we need to take the following precautions:
	 e.g. Flammable materials should not be close to the flame,  

    hold the hot beakers with a towel / heatproof gloves, 
    be aware of the steam to prevent being burnt 
    (or other reasonable answer)
Note: Teachers may choose to use hot plate rather than Bunsen burner.  


3.
Methods of Improvement: 
During the tests, observe and discuss with your groupmates about how the model can be further improved.
	Area for improvement
	Method and reason
	Effectiveness
( / (

	(any reasonable answer)
	( any reasonable answer)
	

	
	
	

	
	
	


Activity 3: The Best Distiller Campaign
1.
Aim :　Design a fair test to compare the efficiency of different models of distiller 
2.
Experimental procedure : (Design a fair test)

After discussion with classmates, we designed the following experiment to compare the efficiency of different models of distiller.
	 (i)
	Independent variable (what you should change)
	Dependent variable (what you should measure)
	Controlled variables 
(what you should keep the same)

	
	(a) design of distiller
	(b) volume of distillate
  collected
	(c) volume of natural water, time of
   heating (or other reasonable
   answer)


(ii) We need to add the following apparatus to carry out the experiment：
	(Any reasonable answer)


3.
Results :
 (i)　 At the end of the experiment, our model collected            mL distillate in 15 minutes.
 (ii)　Besides, we observed that the distillate we collected contain a lot of /  a little of /  no　 obvious impurities. (Please circle)

4.
Discussion :
(i)　The model I appreciate most is from group          . Their design has the following 2 properties:

    (reasonable answer)                                                       
 
___________________________________________________________________________

(ii)　If we are allowed to do the experiment again, we will make the following improvements to the set-ups: 


    (reasonable answer)                                                       

___________________________________________________________________________

。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。
Reflection :
☆ My rating of my performance in this investigation: 
(Max) 10　9　8　7　6　5　4　3　2　1 (Min)☆
☆ I hope I can do better in the following areas in the next lesson. ( Choose 2-3 areas)☆
	(    )
	Listen to groupmates
	
	(    )
	Concentrate on doing experiment
	
	(    )
	Read information carefully

	(    )
	Eager to express my idea 
	
	(    )
	Observe carefully
	
	(    )
	Collaborate with groupmates

	(    )
	Chat less
	
	(    )
	Use apparatus appropriately
	
	(    )
	Others：__________


。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。。

Revision:
1.
Distillation can remove the   microorganisms, soluble and insoluble impurities             in the water.
2.
The process of distillation is to    boil     the impure water and          condense the steam into water.                                                                  
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