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PRE-PYROLYSIS A CYCLIC CARBON ECONOMY IN THE YOl OVERVIEW
- Valuable proteins RuBisCo and phycobilin  Pacific dulse seaweed, taxonomically
are extracted from the raw seaweed, Pnnn“chou 0F Bloc“nn ANn FAST_ i | known as Develeara Mollis, is the fastest-
' ' ' o : growing and most protein-rich vegetable

leaving behind wet biomass waste

Waste can be converted into " ) available on the market
valuable byproducts 9 - e Grown on non-arable land, affording lower

A superheated steam dryer is land use and higher protein content than

: " : soy and other popular plant-based sources
Egg:%ytehde tb?oﬁgggeistgirgqlzlzsetgre S Lillian Nomle, Isabelle BrOOkS’ lan Harreschou Oregon Dulse views this as an opportunity
to simultaneously be carbon negative,

while tackling the world’s increasing
protein demands
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Offers high energy recovery over

simpler heating methods and short Extracted Seaweed Process flow diagram for production of
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slow pyrolysis unit will be used to
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produce biochar while a gasifier burning

- Converts organic forest scraps into DYNAMIC MODEL

carbonaceous material in the absence of N
Wood Feed Bio-Oil Collector | WOOd chips will supply energy for the

OoXygen e Utilizing Julia, a programming language,
Reduces moisture content in woody : and a popular notebook package, Pluto

- - - rolysi well as for th rh POP ge /
biomass, need for efficient pyrolysis Bio-Char Collection (Solid) pyrolysis, as well as Tor the superheated variables within the model can be assigned

Produces syngas to heat pyrolysis unit - to interactive sliders
steam dryer. e This affords real-time exploration to

changes in variables such as the desired

PYRO LYSIS yearly production rate of protein, number

of growing tanks on-site, the seaweed’s
* Primarily produces biochar with some bio-

expected growth rate, and more
Bécr)]—gas 'Sjc bu;ned to create heat to power _ - « Shown are the magnitudes of each unit operation
Other parts of process Biochar Bio Oil in the process; drying and pyrolysis require Target Specifications:
Fully automated unit to reduce labor costs i ificati i i0- | | |
Y * Carbon Sequestration: used to e Usable Fuel Source: requires energy, while gasification and burning bio-gas Desired Protein Production [Ibs/yr]. —

and increase reaction control ) ,
capture and store carbon from little to none post processing produce usable energy

Self-sustaining by utilizing the hot flue gas the atmosphere Clean Energy: heat source, Steam drying allows for ~80% energy recovery Seaweed Specifications:
generated by the gasification unit Agriculture: improves crop yield transportation, cooking, and can be improved upon with an additional Wet Weight Fraction: eee—c—— 0.83
due to its high mineral content replacement for fossil fuels pre-drying step (such as centrifugation)

We expect to be sequestering ~ 2 million tons
CO,e- per year from producing biochar alone Seaweed Growth Rate [g/(m?-day)): e—
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Tank Specifications
Number of Tanks: @ 20

Tank Height [ft]- = > 5

Plant Based Protein

s Gasification = Pyrolysis = Steam Dryer  » Bio-gas Burning Tank Diameter [ft]. ———— > 10




