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AGENDA  

• Low Carbon Hydrogen – Good, Bad, Ugly

• Challenges associated with transporting 
Hydrogen to Future Markets

• Introduce organic chemical Hydrogen Carriers;

• An emerging business opportunity for the 
Petrochemical Sector?

Ed Brost, © BCSE, June 2022



Hydrogen- Good, Bad and the 
……….Problem????

Good
• Energy density on mass  basis, clean burning , A 

century of safe handling and experience, feedstock for 
a wide array of chemical industries and a candidate to 
resolve difficult to decarbonize sectors

Bad
• Energy density on a volume basis

The Challenge
• Transporting Hydrogen – volume limitations
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Transportation Fundamentals

Volume Limited

https://i.pinimg.com/originals/e4/5a/71/e45a715dfb80182967af11a000ed96e4.jpg

Mass Limited

https://saultonline.com/wp-content/uploads/2016/10/20161018_104448.jpg
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Petrochemicals as Hydrogen Carriers

5

30,000 L gasoline ~4 Tonnes H2
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Dot Tube Trailers - Bing images

Shell '46 Chevrolet Truck Tractor & Gasoline Tanker Trailer (1-87vehicles.org)

https://www.bing.com/images/search?view=detailV2&ccid=SG%2fK%2fhAs&id=2B9E0C57B11AE30B8F1514BF42260B9830396552&thid=OIP.SG_K_hAsZzob3itF6ZgwmwHaDt&mediaurl=https%3a%2f%2fwww.amkotech.com%2fwp-content%2fuploads%2f2013%2f01%2f5_MAIN_tube-trailer-hydrogen_1-900x450.jpg&cdnurl=https%3a%2f%2fth.bing.com%2fth%2fid%2fR.486fcafe102c673a1bde2b45e998309b%3frik%3dUmU5MJgLJkK%252fFA%26pid%3dImgRaw%26r%3d0&exph=450&expw=900&q=Dot+Tube+Trailers&simid=608043450909745766&FORM=IRPRST&ck=CE447FD1EB297848326E31DEC3D8A27D&selectedIndex=73&ajaxhist=0&ajaxserp=0
https://1-87vehicles.org/photo508/46_chev_gasoline_tanker_shell.php


Hydrogen 
Carriers
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Metals

• LiH

Inorganic Liquid Hydrogen Carriers

• Ammonia

Petrochemical Liquid Organic 
Hydrogen Carriers (LOHC)

• Methanol

• Reversable – Hydrogenate/dehydrogenate aromatics

• Di-benzyl toluene/para di-benzyl toluene
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A Candidate Hydrogen Carrier

DBT
• This chemical carrier in the hydrogen “lean” 

version is Perhydro-Di Benzyltoluene

• When loaded up with hydrogen the “rich”  
version is Di Benzyltoluene

• The difference between the rich and lean 
version of this chemical workhorse is 18 
hydrogen atoms!
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Hydrogen Transportation via LOHC
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LOHC Transporting Hydrogen
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Non Hazardous load
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A Petrochemical Paradise | Hart Energy
https://www.hartenergy.com/exclusives/petrochemical-paradise-26225

What Does this have to do with the Petrochemical Industry?
Why a topic  at this conference?

Potential for a new petrochemical to
support decarbonization 

via 
Green Hydrogen

https://www.hartenergy.com/exclusives/petrochemical-paradise-26225
https://www.hartenergy.com/exclusives/petrochemical-paradise-26225


BCSE Activity in this area
• Queen’s University Meta Study on 

hydrogen carriers
• Study Available

• Developing Follow up Study 
• DBT from oil sands gas oil
• DBT production facility process design
• DBT role in a Circular Economy

• Interested in more? 
Contact myself 

or 
Marshall Kern, President BCSE
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Q&A
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