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Motivation

● Majority of recycling does not actually 

get recycled
○ Sorting – Contamination
○ Economics – Demand for Recycled 

Material

● Major material of concern is plastic 

#3-7



Concepts Considering

Using recycled plastic to 
create plastic bricks



Objective

● Identify specific waste material

● Test materials and low fidelity prototypes

● Human powered prototype

● Quantify environmental benefits

● Think of potential end users for brick



Factors to Consider: Plastics



Picking Plastics to Work With

Plastic type Accessibility (0.5) Environmental 
Benefit (0.75)

Feasibility 
(shredding, 
extruding/melting) 
(1)

Energy 
Consumption 
(0.25)

Score

#1 PET/PETE 5 3 3 2 8.25

#2 HDPE 5 3 3 5 9

#4 LDPE 3 5 4 5 10.5

#5 PP 3 4 3 4 8.5

#6 HIPS 4 4 1 4 7



Low Fidelity Testing Procedure

Materials: scissors, aluminum foil, beaker, tin can, bunsen burner, metal stick, thermometer

Tested plastics: #2 (plastic bag, jug), #1 (bottle), #6 (solo cup, lid), #5 (yogurt container)

Method: 

Melt small pieces of different plastic types over a hot plate in a fume hood.

Observe melting time, malleability of material, create small brick.



Prototype Testing: Shredders 

Credit Card Shredder                 



Melting Testing





Factors to Consider: Required Materials

● Shredding
○ Low Fidelity: Scissors
○ High Fidelity: paper cutter & credit card 

shredder
● Extrusion/Melting

○ Low Fidelity: Hot plate
○ High Fidelity: Toaster oven

● Molding
○ Low Fidelity: Tin can
○ High Fidelity: Bread Pan
○ Aluminum foil, parchment/wax paper











Brick 1

Brick 2 Brick 3

Brick 4



Results: Test Samples

Brick Dimensions  
l x w x h (in)

Density 
(g/in^3)

Composition Ultimate 
Flexural 
Strength 

(MPa)

1 (non-uniform) 8 x 4.5 x 1 5.83 Plastics #1,2,4,5,            
Mostly #1, 2

2.92

2 (uniform) 4.5 x 3 x .5 7.26 Plastics #1,2,4,5               
(25% of each plastic)

2.03

3 (uniform) 4.5 x 3 x .5 7.11 Plastics #1, 2 1.55

4 (uniform) 8 x 4.5 x .5 12.5 Plastics #1,2,4,5,           
(Mostly #5, 1)

37.19



Results: Compressive Strength from Compression Test



Results: Flexural Strengths from 3-Point-Bend Test



Results Compared to Standard Bricks

https://www.engineeringtoolbox.com/compression-tension-strength-d_1352.html

https://www.engineeringtoolbox.com/compression-tension-strength-d_1352.html




Benefits: Environmental and Social

● Each brick uses ~200 g of plastic
○ Roughly 22 standard water bottles (16 oz)

● Plastics #1, 2, 4, and 5 were used

● Estimated life cycle of bricks: 
○ Requires further research (effects of weather, sun, etc.)

○ Plastic bottle takes 450 years to decompose
● Presence of recycled bricks on campus encourages recycling



Environmental Benefits

● Energy consumption/emissions compared to concrete production

○ Concrete: 2775 MJ per m3 

○ Plastic: 3.24 MJ per brick (.0005 m3 )

○ ByBlock: creates 41% less emissions

● Emissions saved due to lack of transportation

● Environmental damage prevented by lack of mining



Costs

● The total cost of materials: $248.84. 
● Total time to make: 90 min
● Precious Plastic Project’s kit for creating bricks: $10,200. 

https://preciousplastic.com/starterkits/buy/bricks.html

https://preciousplastic.com/starterkits/buy/bricks.html


Compared to Standard Bricks

● Clay/concrete bricks: $0.30-$0.90 per brick. 
● What’s better about plastic: 

○ Thinner, lighter, have heat insulating properties 5x greater than standard 
bricks, are highly effective at noise insulation, and are better for earthquake 
zones due to the flexibility of the material.

● Added Profits
○ Plastic crediting, plastic offsetting, market incentives, and government funding 

will support the production of plastic bricks.



Potential End Users

● On campus/in local area 
○ Pallets for K-Ville

○ Decoration/art (raising awareness for recycling)

○ Landscaping/gardening (no leaching)

○ Benches

○ Fences 

○ Construction – Light/heavy structural loads, wall fillers 

■ More research needed before heavy structural loads

● Outside of local area 
○ Earthquake zones

○ Rural/low income areas 



Conclusions & Successes

● We learned more about the difficulties of the recycling process.

● We created a cheap and accessible process for making plastic bricks.

● We found that multiple types of plastic can be used in one brick (#1, 2, 4, 5), 

which relieves the pressure of sorting. 

● Limitation of mixing plastics: differing melting points and burning

● Our research can motivate people to continue recycling, push for the 

elimination of unrecyclable plastics (#3, 6, 7), and encourage mass 

production of recycled products (such as bricks). 



Further Testing

● Differing percentages of each plastic and their corresponding strengths.

● Effects of additives (such as fire retardants).
● How they withstand heavy structural loads, exposure to sun, interactions 

with other materials and contamination.
● Handling/eliminating emissions from melting/burning. 
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