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Biodiesel and
Renewable diesel

Similarities
0 Both help to conserve petroleum fuels
» Petroleum fuels sometimes called “fossil” fuels
0 Both fuels are derived from biological sources

0 Both can help the environment by lowering greenhouse gases with a
lower carbon footprint than using diesel refined from oil

0 Both can help relieve capacity pressure in oil refineries

Differences

o There are significant differences between the products




Biodiesel

Produced through a chemical process known as
transesterification
o0 Glycerinis separated from fat or vegetable oil.

0 Process involves reacting lipids, typically vegetable oils, animal fats, or recycled
greases, with an alcohol (usually methanol) in the presence of a catalyst to produce
biodiesel (fatty acid methyl esters) and glycerol as a by-product.

Biodiesel can be used in its pure form (B100) or blended with
petroleum diesel at any concentration in most diesel engines.

o0 Biodieselis often used in blends with petroleum diesel; common blends include B20
(20% biodiesel, 80% petroleum diesel) and B5 (5% biodiesel), due to its compatibility
with diesel engines without significant modifications.

o However, higher concentrations of biodiesel can require engine and infrastructure
adjustments to avoid issues related to fuel viscosity and cold weather performance.

Biodiesel blends are denoted by the letter "B" followed by a
number that represents the percentage of biodiesel in the
blend. The rest of the blend typically consists of petroleum
diesel.

Renewable diesel

Produced through a different set of processes, such as
hydrotreating, gasification, and pyrolysis, which involve more
complex chemical reactions and higher pressures and
temperatures.

o The most common process, hydrotreating, involves removing oxygen from the
triglycerides in fats or vegetable oils, resulting in a hydrocarbon similar to petroleum
diesel.

o This process not only produces renewable diesel but also yields propane and
naphtha as by-products.

Renewable diesel is a pure hydrocarbon and is chemically
similar to petroleum diesel

0 can be used in existing diesel engines without modifications
o0 does not have the same issues with NOx emissions or compatibility.

Renewable diesel is better than biodiesel

o0 Renewable diesel has a higher cetane number than biodiesel which leads to better
combustion efficiency and engine performance.

0 Also has a lower cloud point, making it more suitable for use in colder climates
compared to biodiesel.

0 Also better environmentally




Challenges with both
green diesel products

 Feedstock available

o Similar to ethanol competing for corn
0 Renewable diesel has major advantage here

* Production costs
o Currently biodiesel has an advantage
0 Renewable diesel is expected to erase any cost advantage of biodiesel

» Infrastructure compatibility
0 Biodiesel is not 100% compatible especially in B100 form
* Requires blending in most cases

0 Renewable diesel is nearly identical to petroleum diesel so not really an
issue.
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World oil supply and demand

Crude Oil and Liquid Fuels Supply by Area
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Biodiesel and
renewable diesel
consumption

» Biodiesel is likely
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o Many advantages
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Combined Biodiesel and Renewable diesel Consumption
includes 2 year EIA forecast
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Is green diesel fuels
making a difference?

e Yes

o ElAis forecasting
up to 10% of diesel
consumption will
be biodiesel and
renewable diesel

What is the limit of
renewable diesel?

o0 What is the supply
potential of
feedstocks?

Summary

» Real concerns with world oil supply

0 Russia/Ukraine war could affect Russia’s ability to contribute to world oil

supply
o Similar situation in the middle east

» Despite the US producing more of our oil use, we

remain a net importer

« Refinery constraints limit the amount of diesel we
can produce even if oil supply wasn’t a concern

* Renewable diesel future is bright

0 Environmentally friendly

0 Reduces the issues of world oil supply and refinery capacity
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Ethanol & DDGS Markets
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Source: Trading Economics, https://tradingeconomics.com/commodity/ethanol
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Retail Diesel & Gasoline Prices
Weekly Continuous Chart: April 5, 1993 through July 15, 2024

Weekly Retail Gasoline and Diesel Prices
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U.S. Ethanol Capacity & Production

Source: USDA ERS Biofuel Statistics — As of July 22, 2024
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Based on U.S. DOE - EIA on U.S. Ethanol Industry Trends as of August 2, 2024
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U.S. Corn Use & Ending Stocks

MY 2012/13 thru “New Crop” MY 2024/25 as of the 7/12/2024 WASDE Report + KSU estimates
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Ethanol DDGS & Corn Input Prices

ISU Ethanol Plant Model (January 2005 - July 31, 2024)
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Ethanol Revenues & Net Returns
ISU Ethanol Plant Model (January 2007 — July 31, 2024)
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Calculated on August 7, 2024 . Monthly Estimates
lowa Com x lowa
Ethanol  lowa lowa Corn Ethanol Corn x DDGS COM  (procesung  Corn EPV Total
Plant§ DDGS$ oils Conversion Conversion Input§  vew'; Calculated Ethanol  DDGS Corn Oil Revenue Break Even§ Profit§
Week | Date  Sigalon $lon S fons/b Lbs/bu Sbu  Shushel Sy Sigalon  Sigallon Sigalon Sigalion S/galion Sigallan
Sep-22  $239 525184 $0.73 285 1650 5737 s6.62 $239  som2 50.17 $3.28 $2.3%69 (50.0075)
Oct22 5233 524508 5073 285 1650  $6.89 5941 5233 s0M 50.17 $3.21 522071 s0.A217
Nov-22 5245 522080 $0.78 285 1650  $681 5980 5246 5084 50.18 $3.27 $22260 S02314
Dec-22 5212 524479 $069 285 1650  $678 $8.74 $212_ 5070 5016 5298 $2.2043 ($0.0859)
Jan-23 $213  S2M41 $068 285 1650  $6.47 $9.02 $213 8079 50.16 $3.08 $2.2059 (50.0728)
Feb-23  $S203 526804 $0.63 285 1650  $6.88 $8.62 5203 $077 50.14 5294 $2.2073 (50.1818)
Mar23  $210 524923 $0.56 285 1650  $657 $8.37 $8.80 $210 072 §0.13 5294 $2.1044 ($0.0040)
Apr-23 $233  sa50 $0.54 285 16.50 $6.75 $9.05 5921 §2.33 0.1 $0.12 $3.16 $21407 $0.1910
May23  §232 522910 5055 285 1650 %640  $9.05 59,05 5232 §066 50.13 $3.10 520532 $0.2643
Jn23 5233 519955 $0.57 285 1650  $655 50.05 s0.02 5239 057 50.13 53.09 521875  $0.1991
W23 523 519193 S065 285 1650 §593 5873 $8.98 $237 5055 50.15 $3.07 $1.9836 503849
Aug23 8212 $19088 $068 285 1650  $559 $8.29 $212 5055 $0.16 s2.82 §1.8529  S0.2641
Sep23  S221  §189.81 $068 285 1650 489 sS85 $8.53 5221 $0.55 $0.15 29 §1.5827 s06232
Oct23  §216  $18335 s062 285 16.50 478 g9 $8.29 s216 8053 50.14 5283 §1.5692 $05912
Nov23  $188  §18430 $0.55 285 1650  $476  s7.28 §751 §1.88 5056 §0.13 $256 $1.5658 $0.3:125
Dec-23 $159 520867 5053 285 16.50 54.81 $6.58 $6.79 51.59 5061 $0.13 5233 $1.5548 500354
Jan24  $148  $19651 $049 285 1650 $4.57 $6.32 $148 5057 50.11 $2.16 $1.5095 ($0.0309)
Feb-24  $146 519306 $0.45 285 16.50 $4.30 $6.21 $146 505 50.10 5212 514696 (50.0087)
Mar-24 144 S17404 $0.44 285 16.50 $4.36 $5.87 $5.74 $1.41 $0.50 son 5203 $1.5200 ($0.0841)
Apr-24 $151  §18251 043 285 16.50 5449 $5.90 $5.92 $1.51 5047 $0.11 $2.09 $1.5936 ($0.0862)
May-24  $163 515641 $0.41 285 16.50 $4.64 $6.18 $6.21 $163 5045 50.10 5219 $1.6683 (50.0369)
Jn-24 5183 515003 $0.44 285 16.50 5459 8672 $6.73 5183 5043 50.11 5237 $16618  $0.1702
24 51T 5137.03 $045 285 16.50 54.24 $6.35 $6.36 $174 5039 50.11 s2.24 §1.5746  $0.1973




CBOT Soybean Oil Futures

Weekly Continuous Chart: August 2019 thru August 7, 2024
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Biodiesel $, Costs & Profits

ISU Conventional Biodiesel Plant Model (April 2007 — July 2024)
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Questions?

Daniel O’Brien — Extension Agricultural Economist

Kansas State University

dobrien@ksu.edu

KSUGrains on Twitter & Facebook

www.AgManager.info
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