UBC Department of Chemical & Biological Engineering

From Carbon to the Clouds:
A Methanol-to-Jet Fuel Pathway

Team P2: Jasmine Martinez | Jordan Huang | Basil Rohlfs | Nasrullah Shakil | Gabriel Vela | Justin Woodhall

Solaris

ackground Process Description Economic Analysis
The aviation industry accounts for 2.5% of Feeds: 485,571 t/year CO, & 66,730 t/year H, @ 30 YEARS (3 345 DAYS 7 3 YEARS

. . o PLANT LIFETIME OPERATING/YEAR CONSTRUCTION
global CO, emissions, rising to 7.5% by 2050 Energy Requirement: 3.8 TWh/year

Electrified technologies do not meet weight

: - - Feedstocks
requirements: 50 kg of batteries to 1 kg of jet fuel Point source CO, $111
capture and green H,
—_—os production via OPEX
[r Sustainable Aviation Fuel (SAF) demand on-site electrolysis $667 MM
expected to exceed supply by 2030
$338 $69
Methanol Synthesis $520
CO, is hydrogenated in a fixed-bed o % C:HfH
multitube reactor at 58 bar and —_—
Produce: Enough to fuel - 250 °C using a CU/ZHO/A|203 I I Direct Costs [l Fees and Contingency Direct M Fixed
3 Boeina 747 Serving: catalyst to form methanol |
100 MM L/yeqr oelng S Cooling Water Indirect Costs [ Working Capital General

for a year

Jet-Al grade e YVR

“y (Vancouver
International
Airport)

KEY TAKEAWAYS: $4,057 CAD/ [ CURRENT MARKET PRICE

$5.57 CAD/kg 12% -$1.2CADB

PRICE OF H2 MARR NPV

C.Hg Methanol-to-Olefins
Methanol is fed to a fluidized
bed reactor containing SAPO-34

Catalyst ; %-—b To Regen. zeolite thquSt .Ot / bar.cmd -$90 CAD MM 669, 500 $6,l37 CADIt

400 °C to form light olefins YEARLY PROFIT CARBON CREDITS  MIN. SELLING PRICE

CH4OH

Environmental Analysis

Oligomerization
Olefins are bonded together into

' Carbon Neutral Pathway longer chain oligomers through a ' '- ~
@ Capture: 485,571 t/year series of 2 reactors using Ni-MCM-4] " “’N | qu nt LGYOUt Location:
w Process Emissions: 98,696 t/year and H-MCM-41 zeolite catalysts T ) ST WIND e

Control Room/MPB
se

Richmond, BC, Canada

DIRECTION
" ?%é

Land Size:

. A 411,161 m?
Vv I .I Greenhouse Gases @ Ollgomers :> M Methanol Synthesis ’
O:gc::trl\ii Air o Hydrogenation AT S —
g:;mpounds Emissions mpact T DR - Oligomers are hydrogenated at 9 . (200)
: A T bar and 250 °C, over a NIMo catalyst T
----- | In a counter-current trickle-bed Methanol-to-Olefins .0.. Flares,tacks},stem
Canadian reactor to produce paraffins — K
Environmental H, = S -
Protection Act N\ | 1829.99 m
L parafi
Total: 125,273 t/year e
Liquid Discharge: Carbon Intensity Comparison:
S ke m Fractionation and Additive Blending AC knOWIngements
° ! Our Process _ i
2% Methanol, Co dck];i hyéj rc(;co;k;qnigrte froc(;tlonc;tecilc out UBC: Dr. Anthony Lau, Prof. Sergio Berretta, Dr. Jonathan Verrett, Dr. Peter
1% Other o e e cmd en ?d with in Ibtl Qrs\,J te,?f] IVQ grSISAF Englezos, Dr. Pranav Chintalapati, Dr. Chester Upham, Dr. Alireza
Substances and antioxidants to obtain Je gradae Bagherzadeh, Dr. Andres Mahecha-Botero
°© 5 10 1 20 e Solaris MCI: Tayler Quark, Charles Borromeo, JohnMary Igbelina, Ankush
Total: 36,837 kg/hr Carbon Intensity gCO2e/MJ T




	Jordan's Version
	Slide 1


