
Core 1.10

Key terms

Synthetic polymer : synthetic 

material made mostly from crude oil. 
(finite resource, so bad for the 
environment). Normally referred as 
PLASTIC.

Insulator: a material with low 

conductivity, preventing electrical 
current or heat to flow.

PVC: (Polyvinyl Chloride) A 

thermoplastic containing chlorine and 
carbon. Weather resistant, durable, 
cheap. Used for guttering.

Thermoforming Polymer: a material that can be 
reshaped when heated. Can be recycled & turned 
into more products, so better for the environment. 
Can help conserve non-renewable resources. Tries to 
return to its original shape each time it is reheated 
(memory plastic).

Polymers (plastics) are man-made materials, mostly from oil. They 
are split into 2 main groups, based on their molecular structure.

Thermoforming Polymers (Thermoplastics)

Acrylic(PMMA) BiopolHIPS (High-Impact Polystyrene)

o Sheets; rods; tubes
o Opaque or translucent colours
o Range of sizes

Form

Properties

Uses

Advantages

o Tough
o Ready finished
o Easily cleaned (hygienic)
o Food safe
o Waterproof
o Hard, shiny

Easily scratched; brittle, easily 
broken if dropped; not very 
resistant to heat.

Disadvantages

Hard ; shiny; widely available; easy 
to cut and finish to a high standard; 
resistant to weathering; can be 
reheated and reshaped/ 
remoulded; does not need painting 
as it is ready finished (dye is added 
during making ; recyclable.

o Shop signs
o Rear car lights
o Baths
o Fish tanks
o Menu holders
o Furniture (glass substitute)

o Sheets; rods; tubes
o Opaque or translucent colours
o Range of sizes

Form

Properties

Uses

Advantages

o Rigid
o Lightweight
o Impact resistant
o Hard

Easily scratched; not very resistant 
to heat; becomes brittle in 
sunlight.

Disadvantages

Hard ; rigid/ stiff; resistant to 
weathering; can be reheated and 
reshaped/ remoulded; ready 
finished ; recyclable; easily 
vacuum-formed; widely available; 
low melting point; Easily cleaned 
(hygienic);Food safe

o Food pots and casings
o Toys
o Television parts
o Refrigerator linings

o Fibres; granules; sheets

Form

Properties

Uses

Advantages

o Lightweight
o Good electrical insulator
o Degrades in the soil, so can be 

disposed of in landfill sites
o Made from plant sugar + glucose 

and vegetable oil. (biomass)

Expensive to produce; low 
resistance to impact,(eg if 
dropped, or having something 
dropped on it); might biodegrade 
before it has been used.

Disadvantages

Degrades in soil; can be injection 
moulded or vacuum formed. 
Renewable source from plants. 
Compostable, harmless.

o Disposable cups
o Razors
o Cutlery
o Packaging
o Surgical stitches
o Dishwasher and clothes tablets
o pills
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PHB (Polyhydroxybutyrate)

Thermoforming & Thermosetting 
Polymers

https://www.google.co.uk/imgres?imgurl=https://sc02.alicdn.com/kf/HTB1AiG8MVXXXXXbapXXq6xXFXXXS/bio-plastic-granules.jpg_350x350.jpg&imgrefurl=https://hcbio.en.alibaba.com/product/1592992078-218209564/bio_plastic_granules.html&docid=-kfcGc1CYEmKVM&tbnid=uCGK7TASKjIp7M:&vet=10ahUKEwjmrJSRr6rkAhV0SxUIHQKmBzUQMwhxKAAwAA..i&w=350&h=223&bih=521&biw=1093&q=biodegradable%20plastic%20granules&ved=0ahUKEwjmrJSRr6rkAhV0SxUIHQKmBzUQMwhxKAAwAA&iact=mrc&uact=8


Core 1.10 1Thermoforming & Thermosetting 
Polymers

Name: Date: CWK/HWK

1. a) What are synthetic polymers (plastics) made from?             _______________________

b)   Is this material a finite or renewable resource?                    _______________________ [2]

2. What term is used to refer to a thermoplastic trying to return to its original shape each 
time it is reheated? Circle or underline your answer.

a) monomerization?              b) plastic memory?                 c)  polymerisation [1]

3. What happens to thermoplastic molecules when heated? Circle or underline your 
answer.

a) Move apart and become entangled?        b) move together and become tangled? [1]

4. What are the single molecule chemical substances called that petroleum gases are 
broken down into?

Answer             : M  _   _   _   _   _   _   _. [1]

5. Name 2 products made from acrylic.

a)   _________________________________    b)    ________________________________ [2]

6. Give one reason why HIPs is used to make Lego      pieces.    ________________________ 
__________________________________________________________________________ [1]

7. How is plastic given it’s colour?   _______________________________________________
[1]

8. Name 2 forms that acrylic and HIPs come in.  1.)_______________    2.)  ______________ [2]

9. Name 3 properties of acrylic.  

a)________________________________________________________________________

b) _______________________________________________________________________

c) _______________________________________________________________________ [3]

10 a) Which thermoplastic would you recommend for a 30cm long ruler, for use in a school?

__________________________________________________________________________

b) Why did you choose this thermoplastic for the ruler?  __________________________

__________________________________________________________________________ [2]

11. a) What is Biopol       made from? ______________________________________________

b) Why is Biopol     better for the environment than acrylic, PVC or HIPs?

__________________________________________________________________________

c) Name one disadvantage of using Biopol     for food packaging?

__________________________________________________________________________ [3]
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Thermosetting Polymer: a material that can’t be 
reshaped once it has been heated, formed into 
something and cooled. Cross-linking of the molecular 
chains prevent further forming and recycling.

Thermosetting Polymers (Thermoplastics)
GRP: Glass-reinforced plastic. A 
composite material made from 
polyester resin & fibreglass. Moulds 
can be made by hand using sheets 
or sprayed on.

Polyester Resin Urea Formaldehyde (UF)

Advantages

Key terms

Can’t be reshaped once it has 
been heated, formed into 
something and cooled. Cannot be 
recycled. Brittle

Disadavantages

o Thick liquid for casting and layup
o Usually used with a catalyst to 

harden the resin.
o Can be coloured through use of 

pigments

Form

o Rigid, hard
o Brittle (unless laminated)
o Good insulator
o Good chemical resistance
o If used with GRP, can be 

lightweight, strong

Properties

o Adhesives
o Castings
o Circuit boards
o Boat hulls 
o Car bodies
o Decorative objects if cast.

Uses

Durable; good insulator; if used with 
GRP can be lightweight and strong; 
can be polished to a high finish; 
hard; 

Powdered resin, granules, 
preforms

Cost effective; scratch resistant; 
can be coloured using pigments; 
heat resistant; excellent electrical 
insulator; hard; resistant to 
chemicals.

Non-transparent; scratch resistant; 
rigid;  hard; heat-resistant; 
excellent electrical insulation 

As a resin in man-made boards; 
electrical fittings-plugs, sockets, 
switches; 
resin-cast objects eg. Door and pan  
handles, toilet seats, buttons, 
kettles, hairdryers, heaters.

Decomposes in damp conditions; 
emissions can be toxic.
Can break if dropped (brittle); 

Uses

Properties

Advantages

Disadvantages

Insulator of Heat
Most (not all) plastics are good 
insulators from heat, so increase 
product safety, eg expanded 
polystyrene cups for hot drinks, 
protect hands as well as keep the 
drink hot for longer. Also protects us 
from other  products that get hot but 
need to be lifted/held eg Pan 
handles, kettles , hairdryers etc.

Insulator of Electricity
Plastics are often good insulators 
from electricity. They are used in 
products that use mains electricity or 
batteries to function for example 
computers, TVs, electric 
toothbrushes, hairdryers, musical 
instruments. Without good 
insulation, people could be seriously 
injured. All electrical products using 
mains electricity have cables shielded  
by PVC. Plugs and sockets tend to be 
made from UF.

Toughness
Most polymers (plastics) are tough. 
They can withstand rough handling, 
making them suitable for many 
products: wheelie bins, buckets, 
watering cans, classroom chairs, car 
bumpers. These types of products 
need to withstand a lot of bumps, 
sudden impact, scrapes, but still 
perform well. Some polymers will 
fatigue and become worn/damaged 
from excessive use.

Properties of Polymers

Form
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1. a) Can thermosetting plastics generally be recycled? Circle your answer.    YES      /      NO

b)   Explain your answer      ___________________________________________________

__________________________________________________________________________ [2]

2. What form does Polyester Resin come in?  ______________________________________ [1]

3. Name 3 properties of Polyester Resin     

1. _____________________      2._____________________   3. ______________________ [3]

4. How can Polyester Resin be strengthened, to make products like kayaks?

__________________________________________________________________________ [1]

5. What forms does Urea Formaldehyde (UF) come in?

1.    __________________   2.    ____________________       3.  ______________________ [3]

6. Give one advantage of Polyester Resin over Urea Formaldehyde  ____________________

__________________________________________________________________________ [1]

7. Name one product made from U.F.   ____________________________________________
[1]

8. Most plastics are good insulators of HEAT. Give an example of where this might be useful.

__________________________________________________________________________ [1]

9. Why are plastics used to create products that use mains electricity?

__________________________________________________________________________ [1]

10. What is G.R.P.?

__________________________________________________________________________ [1]

11. Most polymers have toughness as a property. Explain what this term means, and give an 
example of a plastic product that needs to be “tough”.   

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ [2]
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