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1.  (a)
Discuss the reasons for the growth in use of PVC in domestic applications giving examples of products.
(8)


(b) As a result of sustained pressure from the environmental lobby during the 1990’s, PVC has become very unpopular in certain quarters. Explain the reasons for this change in attitude and discuss whether the reaction is justified.
(6)

(c) Briefly describe how PVC waste may be recycled.
(6)

2.
(a)
Briefly explain what is meant by the term “life cycle analysis” in the context materials usage.
(4)

(b) In an assignment, you are required to carry out a life cycle analysis on computer keyboards. Identify the “function”, “functional unit”, “input” and “output” for your analysis.
(8)



(c)
Draw a diagram outlining the elements of your system and show, giving reasons, the parameters that you may consider to be outside your system.


(8)

3. (a)
One solution for the effective recycling of domestic waste involves the conversion of selected fractions into refuse derived fuel (rdf). Explain what is meant by refuse derived fuel.
(4)


(b)
Describe the process by which general waste is converted into rdf.
(8)


(c)
Explain the advantages and disadvantages of rdf as a solution for domestic waste.
(8)
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4. (a)
Fig Q4 (see page 6/6) illustrates an electrical kettle and a four stroke engine. Critically analyse the current design for ONE of the systems for ease of recycling.
(12)


(b)
Explain how the product and the retail process may be modified, taking into account the material combination and manufacturing processes in order to aid the recycling process.
(8)

5.
The “tin can” has been effective in preserving food for over 100 years. Other materials such as aluminium and polymers have now become serious competitors to the tin can. Discuss, from an environmental point of view, the advantages and disadvantages of the tin can and its competitors as a container for carbonated drinks. 
(20)
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6.
(a)
An entrepreneur has successfully designed a plastic frame for road signs weighing less than 6kg. This compares well with the currently used steel frame which weighs 20 kg. He has decided to use a blend of high density polyethylene and medium density polyethylene. 



Discuss the factors that influence the effectiveness of any collection and sorting operation for these materials.
(8)


(b)
Briefly discuss the effect of contaminants and the molecular structure of the recyclate on the process of manufacture into frames.
(6)

(c) What factors determine whether products from the recycled materials will be satisfactory?
(6)

7.
Plastics and paper waste may be incinerated and the energy component of the material may be extracted for generation of electricity.


Discuss the advantages and limitations of energy generation by incineration when compared to other methods in the recycling hierarchy. In your discussion, consider factors such as the economics of the processes, the need for electrical energy and the long-term viability of the materials.

(20)
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8.
Using the data in table Q8, discuss the potential or lack of it for recycling in the case of each of the materials shown.
(20)

Table Q8: Energy requirement for feedstock material 

	Materials
	Density
	
	Energy requirements

	
	(kg/m3)
	Feedstock (GJ/tonne)
	Smelting

(GJ/tonne)
	Conversion (GJ/tonne)
	TOTAL (GJ/tonne)
	By Volume    (GJ/m3)

	Aluminium
	2700
	
	212
	34
	246
	660

	Steel billet
	7800
	
	25
	19
	44
	340

	Bottle glass
	2400
	
	13
	7
	20
	50

	PVC
	1380
	24
	
	62
	86
	120

	Polystyrene
	1070
	57
	
	83
	140
	150

	LDPE
	920
	49
	
	50
	99
	90

	HDPE
	960
	50
	
	53
	103
	100

	Polypropylene
	900
	52
	
	61
	113
	100
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