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Plastic waste represents a growing global issue for the . .
P 5 5 8 Color-sorted bales of HDPE are pressure washed, shredded, chemically cleaned, air dried, melted via Table 1: The main contributors to the yearly cost for

environment. Research for innovative ways to recycle , , , o , . . .
. . ey . extrusion, pressed and cooled to the desired shape. The fire-retardant additive is then applied, followed by manufacturing a recyclable ceiling tile.
plastic waste has intensified in recent years. There is a great , , ST
cut, packaging and finally, distribution.

opportunity to develop sustainable materials created from

Economic Analysis

recycled plastics within the building industry. filked Capitolinvestment SIS
10% Acetic Acid Working Capital $150,736.57
WATER-ACETIC | 35 kg/hr Total Capital Investment $904,419.40
ACID TANK Depreciation $67,831.46
Cost of Manufacturing $1,055,918.21
. Recycled Shredded Plastic l Cost of Manufacturing per tile $12.32
IntrOdUCtlon plastic <25mm in size BV $1214,514
This project focuses on the design of ceiling tiles made from L50:kazhr PRESSURE SANITIZATION DRY,ER Profit 5133,366.49
. . . WASH SHREDDER BATH 60°C Return on Investment 14.52%
recycled high-density polyethylene (HDPE) plastic. The 20°C.25°C
design of the ceiling tiles includes determining the COTAL CAPITAL INVESTMENT
manufacturing process as well as selecting the appropriate FOST OF MANUPACTURING
. . . . WASTEWATE R WORKING CAPITAL Direct Manufacturing Costs
materials to achieve the required properties. TANK $150,736.57 Fxed Manufacturing Costs
Fire-reta rdant AT General Expenses
. . INDIRECT COSTS
Objective: Melamine-based $283,606.87 P
intumescent ! _— ’ $290,166.72  $571,231.86

Create marketable design and product at a relatively Processing e

, , o . coating COOLING y
reasonable price while maintaining profitability. ADDITIVE BATH ROLLER EXTRUDER | 40 MPa 4
2 2 o 80 kW
The end-product must be created from recycled plastic | SPIRENER I 10-15°C ‘ PRESS | 170-250 °C

S 80 RPM
and must also be recyclable at the end of its lifecycle.
The ceiling tiles must meet all applicable building code

* The projected project life is 10 years.

requirements - D * Market value of 24mmx 24mm plastic tiling range from $4 to
' CUT & roduc :
i SR Ve SR A S | PACKAGING | " 33tiles/hr >80/tile.

o ST S TR N - * The price of the tile was scaled up from $2.74/kg, based on

manufacturing costs, to $3.15/kg or $14.18/tile.

Hoppor
Plastic pollets = Polymer mel ~ Broaker plato

i o e , Conclusion and Recommendations

Bamel De

- /  eaudew The desigh objectives were successfully accomplished.
o Tile design meets all building standard codes

e Design reduces the amount of HDPE entering the
. waste stream.

o Pond st — < Comprendn st g o The cost of manufacturing allows the tile to be
profitable and have a 14.5% RO

For future work, it is recommended that

a pilot plant be developed for further process
optimization

lab testing be conducted for enhancement of the tile’s
mechanical properties

Figure 2: Plastic shredder 2 Figure 3: Plastic extruder 13!

 HDPE Tile dimensions are 24 mm x 24 mm with an adjusted base
thickness of 12.7 mm (reduced from 19 mm).

Design Process . Weight of tile: 4.58 kg = 10.09 Ibs.

Table 1: The main design considerations and method of » SolidWorks buckling simulation used to determine deformation of
approach for this project. tiles under loads. The tile can hold 10 N with a deflection of
: : : : 3.317mm.
Design on5|dert|ons Design Approach . Drop Ceiling Installation.
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