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Background
> 348 Million metric tons of
plastic generated each year
> 8.8 Million metric tons

end up in the sea each year

Can take 450-1000 years to
biodegrade

Saxena, Conversion of waste plastic to Fuel: Pyrolysis www.newscientist.com/article/2165118-why-the-uks-plastic-bottle-deposit-plan-doesnt-go-far-enough/



Chemical Process
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Fivga, Pyrolysis of plastic waste for production of heavy fuel substitute




Proposal

e Get funding

o $210,000,000 : ’ }’ }l l}] Q’ I

e Build Factory
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e Collect Profits

o $980,000,000 / Yr PI.AS"C
o $98,000,000/Yr 'I'O' FUE

each




Impact

e 432,000 Million metric tons

eliminated each year
o 211 Billion birds saved

e 5.31 Million barrels of oil

extracted
o Lessdrilling

e $980 Million in revenue

Fivga, Pyrolysis of plastic waste for production of heavy fuel substitute

www.thisisinsider.com/brewery-invented-edible-six-pack-rings-2016-5



Sustainability

(a) Base Case
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(c) 10,000 kg/h
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Fivga, Pyrolysis of plastic waste for production of heavy fuel substitute

(b) 1,000 kg/h
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Plant Design
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https://plasticenergy.com/
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Conclusion

e Use large untapped resource
e Generate large profits

e Contribute to environmental progress

e Benefit economy




Chemical Decomposition
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Waste Plastic/Tire

M 50 to 90%
Pyro|y5|s Industrial diesel

at 380 to 430°C & Lubricants
J ’,gto 15% Gas
Yo

. 5to 10% Carbon

http://www.plasticwastedisposal.com/what-is-pyrolysis/




Ethane 6.48 kg/h

Ethane 6.48 kg/h
n-Octane 18.56 kg/h

Recycled n-Octane 18.56 kg/h
pyrol;lsis gas n-C;4 31.83 kg/h n-Cy4 31.83 kg/h
270 k /h l’l—C;g 15.73 kg/]’l n-Clg 15.73 kg/]’]
- n-Cas 16.85 kg/h n-Css 16.85 kg/h

n-Cso 3.45 kg/h

n-Cs 3.45 kg/h
Water 4.89 kg/h

Water 4.89 kg/h

Remaining thermal energy from the combustion of
| | non condensable gases and char
: ' 115.6 kW

N, 0.37 kg/h N, 0.37 kg/h
CO, 0.27 kg/h CO, 0.27 kg/h )
Plastic waste H, 0.04 kg/h H; 0.04 kg/h Pyrolysis fuel product
1224 kW (LHV4ry) 1055 kW (LHVyy)
100 kg/h Char 7 kg/h Total: 98.47 kg/h 85.8 kg/h
> Pyrolysis reactor Solids separation > Fuel collection
system
. R led
Moisture 5 kg/h rslcyscise - Water 4.7 kg/h
Air 0.47 kg/h py27 oy ks /ﬁ

\ -
\
} Ethane 6.4 kg/h
! Char n-Octane 0.6 kg/h
: 7 kg/h Water 0.15 kg/h
I N, 0.37 kg/h
} €0, 0.27 kg/h

Pyrolysis reactor | H, 0.04 kg/h
[

enzrlg}; gekn\”;\a;nd : Moisture 3.4 kg/h Non condensable gases

) | Air 288 kg/h 7.85 kg/h

| li > Combustion <
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Flue gases
Fivga, Pyrolysis of plastic waste for production of heavy fuel substitute 306 kg/h



Composition

Compound wt.%
Ethane 6.49
n-Octane 18.58
n-C14 31.86
n-C18 15.75
n-C25 16.87
n-C30 3.45
Char 7.00
Total 100

http://www.stars-mg.com/wp/product/funding-solutions/



Catalysis

Homogeneous catalysts

e Lewis acids
e Fused metals (AICI3, lithium, sodum...)

Heterogeneous catalysts

e Zeolites
e Silica-alumina
e Nanocrystalline zeolites

Thermal Catalytic
Product Yield (% wt.)
Pyrolysis Pyrolysis
Gas Fraction 13.0 63.5
Total 84.0 35.0
C6-Cl12 56.55 99.92
Liquid
Fraction
C13-€23 | 3178 0.08
>C23 5.66 0.0
Solid Fraction 3.0 15

Saxena, Conversion of waste plastic to Fuel: Pyrolysis




Funding

Large Company
Sponsorship
College Professors

Capital Stock
Greenpeace

Liberals

http://www.stars-mg.com/wp/product/funding-solutions/
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Fivga, Pyrolysis of plastic waste for production of heavy fuel substitute



Product
and (os

OM

(a) Base Case
BLow [EHigh
Production rate 0.75 : e 1.02
Interest 0.84 IZ_ 0.89
Operating hours 0.81 |j\ 0.95
Capital cost 0.80 |:_ 4 0.93
Electricity price 0.86 | 0.87
0.]60 O.ISO 1.60

Production costs (£,4,5/kg)

(c) 10,000kg/h

mLow EIHigh
Production rate (0.0465 by 0.0629
Interest 0.0510 } 0.0559
Operating hours  0.0481 7_—, 0.0608
Capital cost 0.0473 . 0.0597
Electricity price 0.0534 | 0.0535
O.I()4 O.IOS O.IO6

Production costs (£,,5/kg)

Fivga, Pyrolysis of plastic waste for production of heavy fuel substitute

(b) 1,000kg/h

Production rate 0.22 |
Interest
Operating hours

Capital cost 0.22

Electricity price

Low @ High
0.25 = 0.26
0.24 ) 0.28
SN 028
0.25 | 0.26

021 023 025 027 029 031

(d) 100,000kg/h

Production costs (£,4,7/kg)

®mLow FEHigh
Production rate (0,0230 [ it inndi0. 0311
Interest 0.0249 |:—7 0.0279
Operating hours ~ 0.0231 |:—‘LZ;LL1L;};Z; 0.0309
Capital cost (0.0226 I:—ffi’f?* e 0.0302
Electricity price 0.0264 1 0.0264
O.OI200 0.0]250 0.0éOO

Production costs (£,,5/kg)



Donations accepted right now!

Venmo

@andrew-trainor-7



